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Herbert Spencer “) 


1820-1903 


There seems to be a rhythm in history, a sort of gigantic human 
ebb and flow, according to which men are periodically brought 
together in closer unison or driven asunder. These tides are not 
restricted to the sentimental sphere but involve as well our intellectual 
activities and, in fact, they seem to pervade the whole of human life 
Thus in the xm century one common faith intensified the solidarity 
of a great number of peoples, and at the same time we witness an 
immense effort toward synthetic knowledge and a wonderful efflores- 
cence of a self-forgetting art. The xv century on the contrary leaves 
one the impression of a period of decomposition, of searching analysis, 
of violent individual conflicts. 

To all external appearances we are now crossing a period of ebb, 
when the centrifugal forces far exceed the centripetal ones, when man 
is more conscious of his own precious self than of the rest of humanity, 
more concerned about his material than his religious needs, more 
prone to assert himself than to own any deep solidarity with his 
fellow men. Of course we are more keenly aware of it because of the 
spasmodic union caused by the war. It would be very foolish to 
mistake this war solidarity for a real increase in human cohesion, for, 
as I have said, the flow does not affect simply one part of our sou! but 
the whole of it. A common fear and a common hatred are entirely 
unable to create an all-pervading faith. Hence in spite of the many 
examples of heroism and absolute devotion which the war has brought 
to light, we can but feel that, then as now, human affairs were at avery 
low ebb. The war may well have marked the nadir of the present 
depression. Other ominous symptoms are not lacking : divergent 


(‘) By permission from Scribner's Magazine for June, 1920, copyright, 1920, 
by Cuares Scripngr’s Sons. 
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forces are everywhere more apparent than the convergent ones. 
A great many men and women seem to have no higher ideal in life 
than to be « different » and « exclusive ». Our artists are determined 
to be original at any price. As to the scientists they shut themselves 
more and more out of the world and live like clams in their little 
shells. Pray, what can the wide world mean to a clam? 

How shall we ever emerge from the present anarchy? Well, because 
of the unity of our life, and because of the fact that this ebb and flow 
interests every part of our soul, it is clear that any attempt to lift 
up any part of it will help us gradually to emerge and to recover. 
Of course complete recovery will only be possible when a great many 
of us pull together with our whole strength. But it is not necessary 
that we pull on the same ropes. One may struggle for greater 
brotherhood, another for more unselfish art, another for synthetic 
knowledge ; their cause is the same and they actually pull together. 

It cannot be denied that synthetic or encyclopedic knowledge is 
very little understood nowadays. Most people, including the majority 
of the scientists themselves, look down upon it with nothing but 
distrust and scepticism. This is due partly to the fact that the very 
progress of science implies an ever-increasing specialization of 
research, partly to the materialistic tendencies of our age — people 
care more for practical results than knowledge — partly to the fact that 
there is so little genuine encyclopedic knowledge and so much 
which is faked and worthless. It is easy to answer to the first 
objection : no man in his senses believes that there is too much 
analytic research, but simply that, however much of it there be, it 
must be balanced by a corresponding amount of co-ordinating work. 
The last objection is but tou painfully just. We are all acquainted 
with men who will argue brilliantly about everything under the sun 
and yet who are unable to add anything to the total experience of 
humanity. Such people are of very little account. The dullest 
specialist at least knows something; they know nothing whatever. 
Unfortunately, it happens but too often that their empty discourses 
are mistaken for true synthetic knowledge with the result that such 
knowledge is unjustly despised. 

It is worth while to go a little more deeply into the matter and to 
answer the two following questions: Is synthetic knowledge desirable 
and should it be encouraged? And if so, is it possible for any man, 
however intelligent, to acquire it? 

An excellent way of approaching these two questions is to consider 
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the concrete case which the life of Hersert Spencer — the latest 
synthetic philosopher — offers to us. He was born just a hundred 
years ago. It occurred to me that while returning to him with 
reverence on the occasion of his centenary, we might take advantage of 
our pilgrimage to examine whether the ideal to which he devoted his 
life was a sensible one and how far he succeeded in attaining it. We 
are less anxious to know the results he arrived at than to test the value 
of his method. The problem is then: « Was Spencer right in trying 
to do what he did? Is it worth trying again?» Of course, from this 
new angle, his failure becomes just as interesting as his success, 
because they help us equally to solve the next practical problem : 
« How can we again do what he did, and do it better? » 

The life of a philosopher is generally less exciting than that of a 
war correspondent or a prima donna. Spencer's life is a very plain 
one indeed. If one does not insist on quoting the titles of the books 
and essays, which are the most conspicuous mile-stones of his career, 
it can be told in a few words. He was born in Derby on April 27, 
1820, a thoroughbred Englishman. His father, Geornce Spencer, was 
a teacher, a man of small means and little imagination, but honest to 
the core and of an unbending type. His mother, who does not seem 
to have influenced him to any extent, was very different from her 
husband, as patient and gentle as he was irritable and aggressively 
independent. They do not seem to have been very happy together, 
and their union was not blessed with many children who survived ; 
although nine were born to them, only one, Hersert, the eldest, 
passed the stage of infancy. It is as if already the parents had been 
obliged to pay the heavy ransom of genius. The boy was left a great 
deal to himself, and he followed his bent toward scientific information, 
learning also a little English and arithmetic. At the age of thirteen, 
he was sent to his uncle, the Reverend Tuomas Spencer, but the 
discipline of this new home seemed at first so hard to him that he ran 
away to his father’s, walking one hundred and fifteen miles in three 
days with hardly any sleep or food. However, after a while he 
returned to his uncle and stayed with him, being tutored by him, 
chiefly in mathematics, for the next three years. This was the end of 
his systematic education, which certainly was very incomplete. When 
he began to earn his living at sixteen, he knew probably less than the 
average well-to-do boy of his age. It is true he knew considerably 
more in other ways, and he had also exercised to a greater extent his 
mother-wit. Then he worked successively as an assistant school- 
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master (for three months), as an engineer, and, after a vain attempt 
to earn a living as a literary man, he finally became in 1848 sub-editor 
of the Economist. This last position had the advantage of bringing 
him into touch with many eminent men of his day; men like Huxtey, 
TynpaLt, and Lewes. During all these years, he had carried on desul- 
tory reading, he had made quite a number of trivial inventions, he had 
done some writing and a considerable amount of solitary thinking. 

The editing of the Economist left him time enough to complete his 
first book, « Social Statics», which appeared early in 1851. In 1853, 
having inherited five hundred pounds from his uncle, he abandoned 
this position and determined to support himself by his own literary 
work. Such is always a very hazardous decision, never more, 
however, than in the case of a man who is less a writer than a thinker, 
a slow and hard thinker, whose ability to express himself is con- 
stantly inhibited by the fear of error. Shortly afterward, after a 
holiday in Switzerland, his health began to break down. Yet he 
resolutely pursued the self-imposed task of which he became more 
and more conscious, and after many years of work and meditation, of 
suffering and disappointment, on March 27, 1860, he published the 
programme of « A System of Philosophy », the outline of the work 
to which the best part of his life was to be devoted. This is to me the 
culminating date in Spencen’s life. It is then that he reveals for the 
first time his dominant personality. 

Think of it! Here we have a man, whose systematic knowledge is 
rather smal], whom many scientists (not the greatest, however) would 
have regarded as ignorant —and such he was in many respects —, aman 
handicapped by lack of means and of health, but one who has been 
thinking hard and fast for a number of years, who has measured the 
world around him and himself, who knows exactly what he must do, 
who calmly estimates the immensity of the undertaking and the 
frailty of the means, who knows that his decision practically involves 
the surrender of his liberty for the rest of his days and makes of him 
a slave to his ideal — yet his faith is so great that he does not hesitate. 
No handicap will stop him and he sends his programme to the 
world; a programme to the fulfilment of which the rest of his life 
was faithfully and unrestrictedly given. One should keep in mind 
that at that time Spencer was already a nervous invalid; he could 
only work a few hours a day and had to use all sorts of tricks to do 
so without suffering; in the afternoon he had to forsake not simply 
work but any excitement or he would lose his night’s rest. Yet he 
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went ahead and henceforth his life was one of single-hearted devotion 
to his self-imposed trust. The first volume of the « Synthetic Philo- 
sophy» appeared in 1862, the tenth and last in 1896. It took him 
thirty-seven years to go over the top. 

It is not part of my present purpose to analyze, even briefly, Spey- 
cer’s works. I will simply limit myself to a few remarks wich may 
refresh the reader’s memory and help him to appreciate Spencer's 
undertaking. Let us remember that his fundamental ideas are the 
following : First, an earnest belief in the value of philosophy as com- 
pletely unified knowledge. Of course, without such belief, he could 
not have carried on his life’s work. Secondly, the modern concept 
of evolution both in its biological and its universal import. Thirdly, 
the ideal of freedom — the core of his political thought. 

I need not consider the first point because my whole essay is really 
devoted to it. It is remarkable that Spencer’s first paper on evolution, 
one entitled « The Development Hypothesis, » appeared as early as 
1852, and his system of philosophy, which was essentially based upon 
the law of progress, was drafted by him for the first time in the early 
days of 1858. It is in the middle of the same year that Darwin and 
Wattace announced their theory of natural selection to the Linnzan 
Society of London. Spencer’s merit as a precursor cannot be denied ; 
at the same time it must be said that if his general theory of evolu- 
tion was right, his conception of its mechanism was wrong. He 
believed that biologic progress was chiefly determined by the inheri- 
tance of characteristics gained by each individual during his lifetime, 
and although he later admitted the validity of Darwin’s explanation, 
that is, natural selection (it is Spencer, by the way, who coined the 
popular phrase « struggle for life »), he remained a Lamarckian to 
the end of his life. Biologists are now generally agreed that acquired 
characters are not inherited, but their agreement on this subject is 
so recent that it would hardly be fair to blame Spencer on this score. 
Moreover, he was the first to extend this theory to a general concep- 
tion of the universe and to retrace in the development not simply of 
living organisms but of everything an evolution or a progress « from 
the homogeneous to the heterogeneous, from the simple to the com- 
plex, from the incoherent to the coherent, from the indefinite to the 
definite», Matter-of-fact people may object that such a generalization 
is equally uncontrollable and useless, but that is to take a very crude 
view of the subject. Spencer’s generalization, his insistence, was a 
powerful factor in the success of the evolutionary point of view. It 
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helped mightily to create a new scientific and philosophic atmosphere. 
Is not that very much indeed, and what more could you expect a phi- 
losopher to do? 

The « Synthetic Philosophy » did not embrace all the sciences. 
Feeling the necessity of restricting his field, chiefly on account of his 
insufficient scientific training, he made a systematic study only of 
those branches of knowledge to which the application of scientific 
methods was relatively new, to wit : biology, ethics, sociology. 
Biological facts had inspired his theory of evolution, and his biology 
in turn was dominated by it. On the other hand, in his ethical and 
social studies he was chiefly guided by the conception that liberty is 
the greatest good. The industrial and legal development of the last 
half-century seems to have proceeded in the opposite direction; yet 
the main difficulties of our moral and social life cannot be solved by 
artificial regulations, and now, even more than in Spencer’s time, 
the greatest political problem to be solved is the one involved in the 
antinomy : freedom versus red tape, or initiative versus automatism, 
or life versus stagnation. Of course we all realize that a great many 
more regulations and social restrictions are needed than Spencer was 
prepared to admit, but the wise do not believe that these regulations 
are real factors of progress. The best that they can do is to prevent 
us from sliding backward ; they cannot help us to go onward. They 
impede a certain amount of evil and they oblige another amount of 
it to assume a secret form, which may be on the whole less perni- 
cious. They cannot create any parcel of positive good. Spencer's 
searching analysis of these subjects is of permanent value, and even 
if one assents to the temporary necessity of compulsory measures, 
there is no doubt that social progress lies mainly in the direction 
which he pointed out, the increase of voluntary co-operation. 

Spencer has often been reproached that his system is based far 
more upon preconceived ideas than upon the observation of reality. 
Yet it must be admitted that he managed to marshal an enormous 
mass of facts to support his theories. If it be true that the latter 
were generally ahead of his experience, is not the same true to a 
certain extent of every scientific hypothesis? Never mind where 
a man gets his theories if he can establish them on experimental 
grounds. And Spencer, however biassed and ignorant he may have 
been, took enormous pains to gather the experimental facts which he 
needed. Think only of the descriptive sociology whose publication 
under his direction began in 1873 and is not yet completed. Although 
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he was very poor in the first half of his life and never reached more 
than a small competence, he spent more than three thousand pounds 
on this great undertaking. It is a pity, by the way, that the frame of 
these descriptions is so rigid and their size so awkward, but as they 
are, the published volumes contain an enormous amount of material 
and deserve greater recognition than they have ever received. 

Spencer’s main shortcoming was his dogmatism, his inability to 
consider the opinions of others. This dogmatism, which naturally 
increased as he grew older, arose partly from his initial ignorance, 
partly from his chronic neurasthenia, partly also from his lack of 
imagination, the singleness of his purpose, the exclusiveness of his 
thought. He was temperamentally a non-conformist, and although 
later in life he seemed to become more and more anxious to comply 
with the external conventions of society, | suppose he did so chiefly 
to eschew the criticism of fools and to protect his inner freedom. 

There is no justification whatever for the statement that Spencer 
was « all brains and no heart». He was not sentimental, but very 
sensitive. Of course the accomplishment of his life’s work did 
absorb the greatest part of his energy, including his emotional energy, 
and a man carrying such a burden on his shoulders could not be 
expected to run errands for others. 

As in the case of Leonarvo pa Vinci, the predominance of his intel- 
lectual concerns partly explains his sexual indifference, which over- 
whelming interests of another sort could but aggravate, as they 
became more engrossed in their work. At any rate, Spencer does 
not seem to have ever experienced love. When he was twenty, he 
came nearer to it than ever before or afterward, but this little 
encounter seems very shadowy indeed and would not even be quoted 
in the biography of a more normal person. Later, while he was edi- 
ting the Economist, he often took to the theatre, to share his free tickets, 
a young girl (she was a year older than he) who then enjoyed some 
smail notoriety for her translation of Strauss’s « Life of Jgsus». They 
saw a great deal of one another, but although there is no woman for 
whom Spencer ever had a higher esteem, there is no warrant for the 
statement that they ever were in love. Leaving temperament aside, 
maybe if Spencer had had a little more imagination and pluck, they 
would have married. And just try to imagine what would have hap- 
pened if Herseat Spencer and Georce Eviot had been man and wife! 
Pity that such experiments are impossible and that each life is defini- 
tive. Anyhow, I do not think, as far as I know them both, that 
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Spencer would have made her happy; at least he could not have 
inspired her as deeply as did, later, Geonce Henay Lewes. 

It is very interesting to compare Spencer and Comte, and I love to 
bring them together in the field of my memory. Spencer did not like 
allusions to Comte apropos of himself, and he refused to own any 
indebtedness to his illustrious predecessor. It is true that he never 
made a formal study of Comte’s works, yet he knew more of them than 
he was himself conscious of, as the result of his conversations with 
his friends, chiefly Georce Extot and Georce Lewes, who were at 
one time enthusiastic followers of the French philosopher. They 
certainly had many opportunities of imparting to Spencer, willy- 
nilly, the gist of Comte’s ideas. 

However different the great Frenchman and the great Englishman 
were, they had very much in common. First of all their encyclo- 
pedic ideal, then their heroic faith and tenacity amidst untoward 
circumstances, their intolerance and dogmatism, their independence, 
their lack of those softening qualities which make men lovable. 
They attached a paramount importance to the study of sociology and 
positive polity, but they clearly saw that no real advance can be made 
which is not preceded by a moral transformation. They both asserted 
themselves in a similar way. Avuéuste Comte wrote the first sketch of 
his « Course of Positive Philosophy » in 1826, and the course itself 
was the labor of the next sixteen years; Spencer launched his 
manifesto in 1860, and working far more slowly, it took him more 
than double this time to produce the whole of his own synthesis. 

Although both saw the importance of historical methods, they still 
have in common an extraordinary lack of historical sense. I am 
thinking of Comte, the philosopher—not of the prophet of his latter 
days, who, jumping to the other extreme, made of history a sort of 
religion. Before that, he does not seem to have grasped any 
more clearly than Spencer that genuine synthetic knowledge must 
comprehend. the whole past of knowledge as well as its latest stages. 
Knowledge indeed is not something fixed and rigid, neither is it 
perfect ; it is. an ever-progressing organism whose meaning can only 
be understood by him who knows its origin and its inner life. Comte 
saw well enough that the history of intellectual development is the 
key to social evolution, but he did not see that it is also a master-key 
to synthetic knowledge. Spencer generously spent considerable sums 
for the elaboration of his « Descriptive Sociology », wherein the 
chronological sequence of events is faithfully abided by; yet what 
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one might call his historical blindness was appalling. Nothing is 
more pitiful, nothing more calculated to make one doubt of his 
genius, than the meagre notes he wrote while travelling in Egypt and 
Italy ; to him the past was dead. 

In my sketch of Spencer’s life, | hope I have made it clear how ill 
prepared he was for the great undertaking upon which he had set his 
heart. At first view it seems unbelievable that he could do as much 
as he did with such inadequate equipment. In fact, he was not by 
any Means as ignorant as one would expect such a poor student to 
be. If he had but few opportunities of systematic research or set 
studies, he had plenty, in his miscellaneous readings and his talks at 
the Atheneum or in the streets with the most distinguished of his 
contemporaries, to gather in a substantial amount of first class 
information. His sharp and ready mind could make the most of the 
vaguest hint. Being endowed with a real genius for synthesis and 
possessing a complete system of knowledge. he could at the same time 
keep out all superfluous information, and let in, and classify at once, 
all that which was pertinent to his purpose, 

In short, Spencer’s mind was a genuine encyclopedic mind. The 
relative smallness of his knowledge was largely compensated by its 
congruity. The contemplation of such a mind helps one better than 
any explanation to understand what synthetic or encyclopedic 
knowledge actually is. It is nota mere accumulation of disconnected 
facts and theories. There are men who know thousands of facts, but 
have no skill in ordering them, no hooks in their brains to hang them 
on. The disintegrated knowledge of these men, of whom good people 
often speak as being very learned, is as remote from synthetic 
knowledge as crass ignorance. Knowledge is synthetic to the extent 
that it is unified, congruous, and the result of an organic growth. 
It cannot be obtained by mere juxtaposition of odd bits, but only by 
a slow digestion and re-elaboration of all the materials which the 
mind selects and absorbs. 

Nevertheless, the lack of a systematic training at the outset of his 
life was to Spencer a considerable and, to a large extent, an 
irretrievable handicap. Genius cannot entirely make up for the 
absence of the fundamental technique which can only be properly 
acquired when one is young. It is astounding that, barring such as 
were unavoidable at the time of his writing, there are not more errors 
in Spencer’s philosophy, and that there is so much truth — truth ot 
his day and prophetic truth — in a system resting on such a fragile 
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foundation. Indeed the amount of active substance which his works 
contain is unusually great; an excellent proof of this is afforded by 
the extraordinary influence they exerted upon the intellectual develop- 
ment of the end of the x1x™ century. 

The unification of knowledge is the more necessary as knowledge 
becomes more complex and specialized. If nobody had the courage 
to attempt it, the scientific world would soon become a new Tower of 
Babel. There are already too many specialists who know what they 
are doing hardly more than bees do. They work faithfully in their 
little corner, and their work is very useful. But science is far more 
than the sum of their fragmentary efforts. The growth of science is 
essentially an organic growth. That means that at least a few people 
must take the trouble to digest and assimilate the whole of it, in order 
to co-ordinate and to unify it. They may err; nay, they are bound 
to err ever and anon; but where one will err, the next one will go 
straight. It is so that everything progresses. 

If encyclopedic efforts were abandoned, the amount of scientific 
facts and little theories might go on increasing indefinitely, but 
science would perish. The same is equally true of every human 
activity. Everywhere synthetic and centripetal endeavors must coun- 
terbalance the more special and centrifugal ones, lest the whole fabric 
of life be ruined and fall to pieces. Business men, for instance, have 
a very clear notion of this, and in proportion as they standardize and 
specialize their industries, they are careful to provide co-ordinating 
agencies to keep the complete body together. 

But many will hasten to object : « Encyclopedic knowledge, 
however desirable it may be, has become impossible. Science is 
becoming vaster every day and men do not seem to grow bigger. 
Indeed they seem smaller than they were in the past. There are no 
more AnistotLes, and if one of these giants were to come back, the 
immensity of accumulated knowledge would make him feel like a 
pigmy. However narrow be the field one has chosen, one finds it 
impossible to encompass and to exhaust it. How then could it be 
possible to know the whole of science?» Their argument seems 
peremptory. Yet it is a fallacy based on the assumption that the 
whole of science is greater than any one of its parts. This is wrong, 
for when the parts and the whole are infinite, they are of equal size. 
It is just as difficult to know the history of France, or say the history 
of Paris, as the history of the world, because both undertakings are 
equally endless. 
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It is true that science is becoming more complex every day, but it is 
also becoming simpler and more harmonious in proportion that 
synthetic knowledge increases, that is, that more general rela- 
tions are discovered. It is this very fact which makes encyclopedic 
efforts still possible. In some respects one might even say that such 
efforts are easier now than they were before, because the very progress 
of science enables one to contemplate its development from a higher 
point of view. The synthetic philosopher who has taken the pains to 
understand the most difficult parts of science and to climb, so to say, 
to its summit, enjoys the same advantage as a traveller who can view 
a whole country from the top of a mountain. No longer do the 
fantastically shaped hills, the crooked valleys, the deep and mysterious 
forests delude him; he sees them all from above in their correct 
relations. Of course he does not know every plant of every nook as 
does the plant-hunter, nor every insect as the zoologist, nor every 
stone of the rocks as the prospector. His knowledge is different. 
This suggests another reason for the possibility of encyclopedic 
knowledge. Such knowledge indeed is not necessarily vaster than 
any specialized knowledge, because he who undertakes to master it 
does not attempt to know, or at least to store in his memory, facts of 
the same kind. Many of the generalizations which the special 
investigator has reached at the cost of enormous pains are only ele- 
mentary facts to the encyclopedist. It is easy enough for the map- 
maker to draw on his map a new river, to discover the true course of 
which many men have spent their lives; it is not more difficult for 
the encyclopedist to register new scientific facts and ideas, each of 
which is the fruit of considerable ingenuity and endless toil. 

Yet most men prefer to stand on the solid ground of immediate 
experience. Their habits of work increase their timidity, and before 
long the most circumspect endeavors to organize empirical know- 
ledge seem to them adventurous. It is perhaps chiefly as a contrast 
with this timidity that undertakings like Spencer’s take heroic pro- 
portions. 

There is a touch of heroism in them, because there is indeed a 
touch of adventure. Special research is generally less disappointing, 
for it brings immediate results and moral comfort. The astronomer 
who sets our clocks right and the chemist who prepares our dyes are 
just as conscious of their usefulness as the baker is; no doubts will 
prey on their minds. Again, to put neatly written cards in a drawer, 
or to classify endless rows of insects or shells, and then to write long 
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memoirs in which every one of them is fastidiously described, will 
bring peace and happiness to many people. They well know that 
they are working for eternity, because it is they who bring together 
the materials of which any scientific synthesis is made. In the course 
of time many an edifice will be built with these materials; the build- 
ings will pass, the materials will remain. Most scientists do not go 
beyond this; they prepare and collect material; they do not build. 
I suppose they obey a true instinct. They are quickly troubled with 
giddiness. They are right in refusing to go farther; they are wrong 
when they say that everybody is dizzy when they are. 

The proof that synthetic studies are not necessarily more difficult 
than others, for one who has the proper constitution, is that Spencer, 
whose systematic training was so poor and who could not work more 
than two or three hours a day, succeeded so well. He succeeded 
because of the synthetic power of his mind, but also because of his 
indomitable will, of his tenacity, of his faith. 

And Spencer’s relative success gives one much hope, for it is easy 
to conceive a man having his synthetic grasp, his faith, and far more 
systematic knowledge and physical endurance. One has only to 
think of a Spencer endowed with a greater reserve of health and a 
competence which would have enabled him in his youth to pursue 
long university studies and to master the rudiments and the technique 
of many sciences. One may object that Spencer’s audacity was partly 
the result of his ignorance. That is plausible. Ignorance has been 
more than once a source of inspiration; on the other hand, know- 
ledge is always a heavy burden to bear. Many are so overburdened 
that they can hardly move. But again we may conceive a man strong 
enough to accumulate a great deal of experience, and yet to remain 
imaginative and young and keep a clear vision of his purpose. 

In this centenary of Spencer's birthday, let us think of him with 
gratefulness, not so much for the knowledge which he added to ours, 
as for the example of moral courage and of faith which he gave us. 
He helped us to understand the nature and the desirability of synthetic 
science, to realize its possibility and to keep alive the need and the 
love of it. 

As long as there are men who care not simply for material results, 
but yearn for unified and harmonious knowledge, the memory of 
Hersert Spencer will be revered. 

GEORGE SaRTOoN. 

Washington D. C , March 1920. 
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BIBLIOGRAPHICAL AND ICONOGRAPHICAL NOTES. 


1, The present essay on Spencer has been reprinted from Scribner's 
Magazine, June 1920, as an editorial of Jsis, for two reasons : in the 
first place to commemorate the centenary of his birth ; in the second 
place to emphasize the necessity and the possibility of synthetic 
knowledge. The second reason is of especial importance because 
I believe that knowledge limited to the present, without historical 
background, can not be really synthetic. Such static knowledge can 
but be superficial ; precious as it may be for practical and material 
purposes it is philosophically worthless. On the other hand, histo- 
rical research conducted without any regard to synthetic knowledge, 
without any interest in the growth of modern science, is bound to 
degenerate into mere antiquarianism. 


2. SPENCER’s main publications. His first paper « Crystallization », 
appeared in 1836 in the Bath and West of England Magazine for 
January. His eleventh publication was the first of importance, 
namely letters « on the proper sphere of government » which appeared 
in the Nonconformist from June to December 1842. 

1851. Social statics or the conditions essential to human happiness 

specified and the first of them developed. London, CHAPMAN. 

This was Spencer’s first book. The Preface is dated 
December 1850 and the book appeared early in 1851. An 
abridged and revised edition of it appeared in 1892 together 
with a reprint of « Man versus the State ». 

1852. The Development Hypothesis. Leader, March 20 (Essays, I, 1). 

1855. Principles of Psychology (in oue vol.). 

1858. Essays (first series). 

1860. A Systemof Philosophy. Prospectus distributed in March 1860 
by the publisher George Manwarine, London, giving the 
programme of the synthetic philosophy, that is the programme 
of Spencer's life for the next forty years. Reproduced in the 
preface to the First Principles, also in the Autobiography II, 
557-563. 

1860-1862. First Principles. First part of the Synthetic philosophy. 
Issued in six numbers from October 1860 to June 1862. The 
annual subscription (4 parts) was 10 shillings. There is a 
copy of this edition in the Harvard Library, with the original 
blue covers. The four first parts were published by Mavy- 
WARING, the two last and the complete book by Wittiams and 
Noreate, London ('). The title page of the whole book is 
dated 1862, and the preface containing the programme is 
dated London, June 5 1862. 


(‘) Wittiams and Noreate have been the publishers of almost all of 
Spgncer’s books; the American publishers being D. Appizton & Co., 
New York. 
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Sixth and final ed. of First Principles, 1900. 

1861. Education: intellectual, moral and physical. London. Mavy- 
wakinG. Collection of four essays published from 1854 to 1859. 

1863. Essays (second series.) 

1864-1867. Principles of Biology (2 vol.). Revised ed., 1898-1899 
Second part of the synthetic philosophy. 

1870-1872. Principles of Psychology (2 vol.). Third part of the 
synthetic philosophy. This is a second ed. of the work in one 
vol. published in 1855. Fourth ed., 1899. 

1873. The Study of Sociology. (International Scientific Series.) 
London, Paut. 

1873- . Descriptive Sociology,or groups of sociological facts 
classified and arranged by Hersert Spencer. Compiled and 
abstracted by Davip Duncan, Ricuarp ScHEPPiG, J AMES COLLIER. 
Eight of these enormous volumes (royal folio) appeared during 
Spencer’s lifetime (1873-1881). Two more have appeared in 
1910, published at the cost of Spencer’s estate and edited by 
H. R. Tepper: [X.Chinese by E. T. C. Werner and X. Greeks, 
Hellenic Era by J. P. Manarry and W. A. GoLicuer ; others 
are in preparation. It is doubtful whether these books 
compiled upon SpENcER’s plans and for his own needs will ever 
be as useful to other scholars as they would have been to him ; 
it is even doubtful whether their utility will ever be commen- 
surate to their cost in time and money. 

1874. Essays (third series.) 

1876-1896. Principles of Sociology. Fourth part of the synthetic 
philosophy. 

1879-1893. Principles of Ethics. Fifth part of thé synthetic philo- 
sophy. This part was started after the fourth one but 
completed before. The whole system was completed in 1896, 
but Spencer then began to prepare new editions of the earlier 
parts, until 1900. 

1884. The Man versus the State. Reprinted 1892 with Social Statics. 

1897. Various fragments. 

1902 Facts and comments. 

Acomplete list of Spencer’s writings will be found in D. Duncan. «Life 
and Letters of H. Spencer ». London 1908. Appendix C. Some of the 
dates quoted by Duncan are not correct (at least in the American 
edition, vol. Il, p. 366-367). 


3. Main publications about Spencer. — The main source of informa- 
tion is Spencer’s Autobiography which appeared posthumously 
in 1904 (2 vol). This is a very minute account of his life up to 1882. 
Spencer lived until 1903, but the balance of his life was far less inter- 
esting. The biography is completed by Davin Duncan's Life and 
Letters of Her ert Spencer, 1908. (London, Meruven, 1 vol.; New 
York, Appreton, 2 vol.). Additional biographical information will be 
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found in : Josian Royce. H. SpPgeNceR, an estimate and review; 
together with a chapter of personal reminiscences by James CoLiigr 
New York, Fox, 1904; Freperic Harrison. The Herpert Spencer 
[first] lecture. Oxford, CLareNnvon Press, 1905. See also: F. Howarp 
Cotuins. An epitome of the synthetic philosophy with a preface by 
Herpert Spencer, New York 1889. The preface is a condensation of 
Spencerian philosophy in less than two pages. The book is a reduction 
of the synthetic philosophy, section by section, to one tenth- Wi- 
LIAM Henry Hupson. An introduction to the philosophy of HerBert 
Spencer, New York 1894; 2¢ ed. 1900. Epsmonp Parisor. H SpEncer. 
Choix de textes et étude du systéme philosophique. Paris [1912], with 
French bibliography. The latest study of Spencer’s life and work, 
and perhaps the best one is : HuGgu S. R. Ettior. HERBERT SPENCER 
(Makers of the xrx century). London, ConstaBie, 1917; also with 
a bibliography. 


4. Portraits of Spencer. — The following list is not complete but 
more than sufficient. The portraits are quoted in chronological order. 
The A. L, A. Index, Washington 1906, p 1371, refers to many other 
portraits published in periodicals and illustrated books. Probably 
most of these portraits would be found to duplicate those enumerated 
below, but some would be new. Of these, some would be dated, some 
not. It would be easy to date the undated portraits by comparing 
them to the dated portraits quoted below. 

1839, Ae. 19. Head and shoulder, profile to the left. Sketch. (Dun- 

can’s Life, I, frontispiece ) 

1855, Ae. 35. Seated figure to the knees, facing spectator. From a 
photograph. (Duncan’s Life, I, p. 100). Earnest but sad- 
looking face. 

1858, Ae. 38. Bust facing spectator. From a photograph (Autobio- 
graphy,I,frontispiece). Signed « HERBERT SPENCER when 38 ». 
Beautiful portrait, 

Ab. 1865, Ae. 45. Bust facing spectator, the right hand supporting the 
head. Very beautiful photograph by Joun Watkins (see 
World's Work, 5, p. 3107, 1903). An engraving by Geo. 
E. Perrine, New York, was based on this photograph and 
published in The Eclectic Magazine of Foreign literature, 
science and art, vol. XV, New York, March 1872, as an 
« embellishment» to an essay on Spencer by E. L. Youmans. 
This engraving is reproduced in the present number of /sis. 
I have chosen it because it is excellent, little known and repre- 
sents Spencer at the most critical and glorious period of his 
life. 

1866, Ae. 46. Head and shoulders, face three quarters to the right. 
From a photograph (Duncan’s Life, 1, p. 166). 

1872, Ae. 52. Painted by Jounn BaGnotp Burcess. Seated figure to 
the knees, body turned to the left, facing spectator. Dimen- 
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1882, 


1884, 


1893, 


1898, 


Idem. 
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sions : 46in. by 371/2in. National Portrait Gallery, No. 1358 
Bequeathed to it by Spencer Very beautiful portrait, perhaps 
the best portrait that we have. 

Ae. 62. In 1882, Spencer made a visit to America and of course 
was photographed on that occasion. I have before me two 
photographs of that time, both from the E. J. Wenpe.. 
bequest, Harvarp Library : 1. by Joun Bearpsuaw, New 
York. Bust, face three quarters to the left; 2. by W. G. Mar- 
TIN, Montreal. Head and shoulders, facing spectator. A third 
photograph from the same collection made by Etuiorr and 
Fry, London; bust, face three quarters to the left, is a little 
posterior. 

Ae. 64. Photograph by Barraups. Bust facing spectator. 
(World's Work, V, p. 3107, 1903.) 

Ae. 73. Bust facing spectator. Hair and whiskers white. 
Photograph (Duncan, II, frontispiece). Beautiful portrait often 
reproduced. 

Ae. 78. From a painting by Sir HuBert von HeRKomeER (Duncan, 
II, 112). Bust, face three quarters to the right. Duncan 
relates the history of this portrait made after the completion 
of the synthetic philosophy. (Duncan, II, ch. 24.) 

Bust facing spectator. Photograph signed « HERBERT SPENCER 
when 78 ». Very good portrait. Spencer is now an old man, 
yet vigorous. 


1901, Ae. 81. Two very good photographs in World’s Work, 5, p 3109 


and 3110. New York 1903 : 1. Seated, to the waist, face three 
quarters to the right, reading ; 2. Seated, full length, at home 
(Brighton) overlooking the sea. Both photographs copy- 
righted by Ernest H. Mitis, London. 

There is also at the National Portrait Gallery (No. 1359) a 
marble bust by Sir Josep EpGarp Baum, bequathed by 
Spencer. I have not seen it and hence cannot date it. 


Cambridge, Mass. Sept. 1920. G. S. 
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Gaston Milhaud 


L’une des pertes les plus déplorables de la période de guerre est 
celle de Gaston Mitnaup. Professeur de philosophie a la Faculté des 
lettres de Montpellier, puis 4 la Sorbonne, G. Mitnaup fut d’abord 
un « scientifique ». Son cas est remarquable. S’il n’est pas rare en 
France de trouver réunies la culture scientifique et la culture litté- 
raire, il est tout a fait exceptionnel de franchir, comme il |’a fait, la 
cloison administrative qui sépare, dans l'Université, les sciences 
des lettres. Recu a l’Ecole Polytechnique et 4 |’Ecole Normale, 
section des sciences, en 1878, il opta pour I’Ecole Normale, en sortit 
agrégé de mathématiques, fut professeur de mathématiques spéciales 
au lycée du Havre, puis 4 celui de Montpellier. Son premier ouvrage 
est une traduction (*) de la Théorie générale des fonctions de Pav. pu 
Bois-Reyvmonn. Mais il fut de bonne heure attiré par l'histoire des 
mathématiques et les questions philosophiques qui concernent leurs 
principes, leur valeur, leurs limites. I! se prit de passion pour les 
travaux de Paut Tannery, dont il se fit le disciple et le continuateur, et 
publia en 1893 ses remarquables Lecons sur les origines de la science 
grecque. L’année suivante, il prenait le grade de docteur és lettres avec 
une thése peu volumineuse, mais substantielle : Sur les conditions et 
les limites de la certitude logique, qui eut une deuxiéme édition en 1898. 
Peu aprés, de la chaire de mathématiques spéciales du lycée il passait 
a la chaire de philosophie de la Faculté des lettres de Montpellier. 
Il faut dire que ce mathématicien était en méme temps bon latiniste 
et bon helléniste. Il avait écrit une thése en latin (*), encore exigée a 
cette époque pour le doctorat és lettres, et maniait les textes grecs avec 
la méme aisance qu’un pur « littéraire », Mais aucun grade, titre ni 
dipléme n’en faisait foi. 


(*) En collaboration avee A. Grrot, Paris, Hermann, 1887. 
(*) Num Cartesii methodus tantum valeat in suo opere illustrando quantum 
ipse senserit, Montpellier, Court, 1894. 
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Appelé a la Sorbonne en 1905, il hésita beaucoup a quitter Mont- 
pellier, les amitiés qu’il y avait contractées, et cet Enclos Laffoux, sorte 
de cité verdoyante habitée par des familles d’universitaires qu'unis- 
sait la plus charmante intimité. II finit par se laisser tenter et, comme 
il était dévoué corps et 4me a son enseignement, ses amis purent 
constater |’envahissement progressif de ce surmenage professionnel 
auquel il a succombé. 


* * * 


L’ceuvre de G. Mituaup, faite de petits écrits, séries de lecons, 
articles publiés ensuite en volumes, et d’un seul ouvrage étendu, 
les Philosophes Géométres de la Gréce (1900), comporte deux sortes de 
travaux. Les uns traitent des points d’histoire, les autres se rapportent 
4 la nature et a la valeur de la connaissance scientifique. Les points 
d'histoire qu’il a élucidés sont de ceux que les historiens de Ptaton, 
de Descartes, de Leisniz n’avaient pu résoudre faute d’étre assez bons 
mathématiciens. I! semble bien avoir démontré définitivement que 
Descartes a découvert la loi des sinus par ses propres recherches, 
dés 1620, sans connaitre ni les legons ni les écrits de Syewuius, et qu’il 
l’a découverte par une sorte d’intuition de génie dont ne peuvent 
rendre compte ni la trés mauvaise démonstration géométrique qu'il en 
a donnée, ni l’unique et insuffisante vérification expérimentale du 
verre parabolique qu’il fit tailler et qu’il décrit dans sa Diopirique (*). 
Egalement définitive semble cette étude ov il montre avec une admi- 
rable sagacité en quoi consiste l’originalité de Descartes dans |’inven- 
tion de la Géométrie analytique. Car Fermat était certainement en 
possession de cette méthode quand parut la Géométrie de Descartes; 
et cependant ni Fermat, ni aucun contemporain ne semble avoir eu 
seulement |’idée de soulever une question de priorité. C’est que ni 
pour Fermart ni pour Descartes la méthode n’était vraiment nouvelle : 
la géométrie analytique n’était, pour l’un comme pour Ilautre, que 
« l’Analyse des Anciens », perfectionnée, développée, enrichie d’une 
notation infiniment supérieure ; mais a cet égard le progrés avait été 
commencé dés le xvi* siécle, notamment par Vitte (2). Quant a 


(*) « Descartes et la loi des sinus », Revue générale des sciences, 1907, repro- 
duit dans Nouvelles dudes sur Uhistoire de la pensée scientifique, 1911. — 
Note sur Descarrsgs, publiée par la Revue de métaphysique en 1918. 

(*) « Dascarrszs et la géométrie analytique », Revue générale des sciences, 1906 
reproduit dans le méme volume de 1911. 
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I'Inventum mirabile que Descartes signale dans la note marginale des 
Olympia a la date du 11 novembre 1620, ce n’est pas, comme plusieurs 
ont cru, la géométrie analytique, mais la loi des sinus, c’est la 
théorie mathématique qui permet de construire des lunettes pour 
observer les astres (‘). Citons encore, parmi les travaux historiques, le 
différend entre les cartésiens et Leipniz, entre les cartésiens et NEWTON, 
relativement au principe de la conservation du mouvement (?), et la 
question si obscure de l Apport del’ Orient et de ! Egypte dans la science 
grecque (*). 


Les écrits théoriques de MitHaup sont presque tous consacrés a 
mettre en lumiére et a saisir sous de multiples aspects la spontanéité 
inventive de la raison, son pouvoir et son droit de création libre. 
Sans doute le physicien ne dispose pas des faits, pas plus que le 
mathématicien ne se permet de changer les données du probléme 
qu'il a entrepris de résoudre. Sans doute, l'un et |’autre soumettent 
toutes les démarches de leur pensée a des régles rigoureuses. Mais ni 
les faits ni les régles logiques ne sont pour eux des obstacles, des 
entraves uu des lisiéres; ils sont bien plutét des leviers, des outils, 
— outils déja construits par l’intelligence, pour son propre usage, 
et dont elle se sert ensuite pour construire d’autres connaissances, 
créer des vérités. Méme les empiristes, méme les positivistes, qui 
préchent une soumission docile et quasi passive aux faits, une défiance 
timorée a l’égard des anticipations aventureuses, ne parviennent 
jamais a faire de |’intelligence un miroir de la nature et de la science 
un simple enregistrement des faits. Ce n’est pas par |’intuition, et en 
épousant d’aussi prés que possible les contours du donné empirique 
que la pensée assure son succés et son progrés, c'est au contraire par 
abstraction qui élimine de l'image tout ce qui conserve encore 
quelque qualité concréte et sensible. Par une transformation continue, 
esprit substitue aux données intuitives des étres de raison qu’il 
domine et qu’il manie, et s’éloigne du rée] pour atteindre le vrai. 

Il ya done contraste parfait entre le rationalisme de Micnaup et 


(*) Revue de métaphysique, 1918. 

(2) « Lespnizet les loisdu mouvement», Revue philosophique, 1900.— «Dascartes 
et Newton», Revve de métaphysique, 1908. Ces deux articles reproduits dans, 
Nouvelles études sur Uhistoire de la pensée scientifique, 1911. 

(*) Revwe générale des sciences, juin 1910, reproduit dans le méme recueil. 
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l’intuitionnisme de Bercson. Cherchons avant tout le réel, dit celui-ci, 
et pour cela « tournons le dos 4 la science » qui nous en éloigne. 
Tachons de retrouver la donnée immédiate, |’intuition primitive dans 
sa pureté, telle qu'elle était avant d'étre déformée par la raison. 
Cherchons avant tout I’intelligible, dit l’autre, et pour cela élaborons, 
transformons nos concepts, assouplissons-les, épurons-les, déga- 
geons-les de tous les éléments qualitatifs et intensifs qui trahissent 
leur origine intuitive; faisons-en ces concepts rationnels, ces purs 
« étres de raison » qui seuls peuvent rendre |’intuition intelligible, 
qui sont méme nécessaires pour la rendre seulement saisissable, et qui 
peuvent aller jusqu’é permettre de |’anticiper. 

La science n’est certes pas fiction, mais elle est invention; elle 
n’est pas arbitraire, mais elle est ceuvre de liberté. En ce sens, elle 
est une maniére de poésie. En ces pages, écrites avec tant de charme, 
ou Mitnaup révéle, décrit, admire l’activité créatrice de la pensée rai- 
sonnante, on sent une sorte d’ivresse poétique, d’enthousiasme diony- 
sien ; lui-méme va jusqu’a employer les mots de « vertige » et méme 
de « miracle » ('). 

Mais nul n’a connu mieux que lui les dangers de ce vertige. Il 
aimait a étudier l’influence des études mathématiques sur la pensée 
philosophique. C'est surtout dans la mathématique que la pensée 
devance la nature, sans aucun scrupule d’ailleurs, et de plein droit, 
puisque cette science n’a pas pour objet le réel. Elle est sdre qu'elle 
finira par le rejoindre : la science pure deviendra science appliquée 
s'il se présente des cas auxquels elle soit applicable. Mais le mathéma- 
ticien est enclin 4 garder la méme hardiesse en métaphysique, en 
morale, en politique. Il est volontiers dogmatique; il |’est jusqu’au 
pire excés; il irait jusqu’a confier au savant une autorité sociale et 
politique illimitée. Il commande et condamne au nom de la raison 
avec la méme assurance que |’inquisiteur au nom de Dieu : l’absolu 
est intransigeant. En outre, le mathématicien est naturellement porté 
a étre idéaliste. L’idée, d’autant plus intelligible qu'elle est plus abs- 





(4) Li était naturel que Mitgaup fat conduit & des idées trés voisines de celles 
que j'ai exposées dans mon Traité de logique sur le raisonnement déductif. Je 
ne sais comment son article sur « Le Raisonnement géométrique et le Syllogisme » 
(reproduit dans Le Rationnel, 1898) a pu m’échapper, ni par quel excés de scru- 
pule lui-méme ne m’y a pas renvoyé. Daas cet article trés pénétrant, on croirait 
& chaque instant qu'il va faire le pas décisif. Il ne le fait pas; il ne songe pas & 
rompre avec la tradition scolastique d’aprés laquelle le raisonnement, c'est le 
syllogisme. 
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traite, plus pure, plus dégagée de tout élément empirique, lui parait 
plus importante, plus saisissable, plus solide, plus réelle que le sen- 
sible. Dans les Philosophes-Géométres de la Gréce (1900), son ouvrage 
le plus étendu, od il est a la fois historien et logicien, Mitnaup a 
montré, plus particuliérement chez PLaton, ces deux excés comme des 
conséquences de la culture géométrique. Ailleurs, il les reléve dans 
Avucuste Comte, auquel il a consacré un volume ('*). Il les a signalés, 
il en edt peut-étre donné une étude approfondie, dans Descartes, 
MALEBRANCHE, LeiBNiz, RENOUVIER. 

Il est mort a 60 ans. Sdrement il n’avait pas achevé son ceuvre. 
Faut-il le ranger parmi les victimes de la guerre? Peut-étre. A vrai 
dire, sa santé était depuis longtemps mauvaise. En 1913, aprés avoir 
corrigé avec moi, au prix d'un effort inoui et sans doute imprudent, 
lune des compositions écrites de l’agrégation de philosophie, il lui 
fut impossible de siéger aux épreuves orales. Mais il ne s’agissait que 
de surmenage; un séjour a la montagne lui avait rendu assez de force 
pour reprendre ses cours. Les angoisses de la guerre, angoisses 
patriotiques, angoisses paternelles, contribuérent certainement a 
hater sa fin. 

Epmonp Gos.or. 


(') Le positivisme et le progres de Vesprit, 1902. 
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Two Twelfth Century Algorisms 


The Latin treatises on the Hindu art of reckoning which antedate 
the xiv century are sufficiently rare so that the addition even of 
anonymous works to the available literature on this subject is 
highly desirable. Doubtless the earliest of these algorisms are the 
two ascribed to At-Kuowanizmi, published by Boncompacm (‘), the first 
a translation and the second probably an adaptation of the Arab’s lost 
work on arithmetic. Of the xu century also are the fragments 
on multiplication and division by N. Ocreat (O’Creat) (7), and the 
algorism published by Nagi. (3) and again by Curtze (*). Of the 
algorisms of the xm“ century the three most widely used were the 
Carmen de algorismo (5) by ALEXANDER DE ViLLaA Dei, Sacroposco’s 
Algorismus vulgaris (®), and Leonarp or Pisa’s Liber abaci (*). The 
Algorithmus demonstratus of Gernarpus (8), and the treatises ascribed 
to Jorpanus Nemonanivs (®), all of the xm century, were not widely 


(*) Trattati d’arithmetica: |. « Algorithmi de numero indorum» and 
II, « Liber Algorismi de pratica arismetrice », Rome, 1857. 

(2) Abhandl, zur Gesch. d. mathem. Wiss., 3, p. 129-139 (M. CHaRizs 
Henry), 1880. 

(*) Zeitschrift far Math. and Physik, vol. 34; Hist. litt. abth., p. 129-146, 
161-170. 

(4) Abhandl. zur Gesch. d. mathem. Wiss., 8, p. 1-27. 

(5) Haturwett, Rara mathematica, p. 73-83, London, 1839. 

(°) Curtze, published with the commentary by Prrrus pe Dacia, Copen- 
hagen, 1897. 

(7) Boncompaeni, Scritti di Leonardo Pisano: 1. « Il liber abbaci » 
Rome, 1857. 

(*) Nuremberg, 1534, and Engstrém, « Der Algorismus de integris des 
Meisters Gernarvus »; Biblioth. Mathem, t. 13, p. 289-332, 1912-1913. 

(*) Engstrém, « Ueber eine dem Jonpanus Nemorarivs zugeschriebene kurze 
Algorismusschrift » ; Biblioth. Mathem,t.8, p. 135-153,1907-1908. Enzstrém, 
« Ueber die Demonstratio Jonpani de Algorismo», Biblioth Mathem, t. 7, 
1906-1907. 
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used; the Euclidean form of demonstration employed places these 
works in a class by themselves. Related to the Carmen and to 
Sacroposco’s work are the twoalgorisms, in French (‘) and Icelandic (2), 
both of the xi century. Mention should also be made of the algo- 
risms of the same century, probably, published by Cantor (*), and by 
Geruarot (*), and possibly also the commentary on Sacroposco by 
Petrus de Dacia (°). 

The algorisms which are here presented bear internal and external 
evidence that they date from the xu™ century. Possibly we should 
refer to one algorism rather than to two (or three) since the differences 
in terminology and methods are so slight that a common source, at 
least, can hardly be denied. The algorisms in question are both 
found in the British Museum (°®), the one in Royal MS. 15 B. IX, 
f. 77° (7), and the other in Ecerton MS. 2261, f. 225>-227> (8). The 
first manuscript is ascribed by the experts of the British Museum to 
the end of the xu century or to the beginning of the xm"; a 
xv century copy of the algorism in the Ecerton manuscript is 
found in Paris, MS. Latin, 10252, fol. 68a-70b. The Royal manu- 
script, once the property of the mathematician Joun Der, employs 
numeral forms and terminology, as well as handwriting indicative of 
a treatise of the xu“ or early xm‘" century. The Ecerton MS. has at 


(*) V. Mortar, Biblioth. Mathem. 9, p. 55-64. 

(2) Published by Finnurn Jonsson, in Hauksbék, p. 417-424, Copenhagen, 
1892-1896. 

(3) Program, Salzwedel, 1853. 

(*) Zeitschrift fur Mathem., 10, p. 1-16, 1865. 

(5) Curtze, loc. cit, 

(®) My attention was called to these manuscripts by the reference to them in 
the article, « On the Early Use of Arabic Numerals in Europe », by G. F. Hitt, 
Archaeologia, vol. 62, p. 137-190, London, 1910. Subsequently, I found that 
reference to the algorism in Royal MS. 15 B. IX is made by Busnov, GexBerti 
postea Sitvesrtai Il, papae Opera Mathematica, p. xxxviu, Berlin, 1899. 

(7) Hitz, loc. cit., places this early in the x1” century and adds that some 
authorities date it as early as the xu", Busnov, Joc. cit., places the rest of 
the manuscript in the x1" century and this as somewhat questionably of the xu'?, 
Elsewhere in the same work Busnov dates this manuscript as of the xi or 
early xu‘ century. The contents as given by Busnov include Bortnius Musica 
Institutio, various letters and treatises relating to GerBERT, and works on the 
astrolabe (Gerpert, Hermann, and anonymous from the Arabic), geometry, 
computus and allied subjects. 

(8) Hui, loc. cit., dates this c. 1230-1250, and calls it of English origin. 
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the top and bottom of each page, the decorative flourishes which 
are said to be characteristic of English writing of the early xm cen- 
tury. 

Particularly noteworthy is the use in both versions, of the words 
procedere (procedendi) for numeration, and puncta (') for minutes, 
both of which are designations not found in other algorisms. The 
use of the word karacteres in the Royal manuscript is significant for 
this is found only in the first of the Trattati, of the algorisms which 
we have mentioned,and aside from that only in the works (*) of the 
x to xn centuries dealing with the abacus. 


TRANSLATION OF THE ALGORISM 


(Following the Royal Manuscript ; numerical illustrations 
added by the author of the present article). 


« The intention of AL-Kxowanizmi in this work is to present the 
teaching of numeration, addition, subtraction, duplication and 
mediation, multiplication, and division by the ten characters of the 
Hindus. The knowledge of these is useful. Observe that they wrote 
the characters from right to left, while we write them in the reverse 
direction. 

« Zero, nine, eight, seven, six, five, 0, 9, 8, 7, 6, 5, four, three, 


two, one, which are equal in order to 4, 3, 2,1. And first it is neces- 
sary to recognize (the terms) places places and orders. We call the 
spaces in which the characters are written; orders, in truth, the 
numbers from one to ten, from ten to one hundred, from one hundred 
to one thousand, from one thousand to ten thousand, from ten thou- 
sand to one hundred thousand, from one hundred thousand to one 
thousand thousand, from one thousand thousand to ten thousand 


(*) This designation for minutes is found in the treatise of 1120 on astronomy 
by Watcuer, prior of Malvern; his work was based on that of one Petrus 
Anrusi, or ALpHonsi, a Jewish astronomer of the early xu‘® century. See 
Haskins, « The reception of Arabic Science in England », English Historical 
Review, vol, 30, p. 56-69, 1915. 

(*) P. Trectieim, « Intorno ad alcuni scritti inediti relativi al calcolo dell’ 
abaco «,in Bulleitino di bibliografia e di storia della scienze matematiche ¢ 
Asiche ; X, p. 589-647; the word appears in four of the treatises. Similarly in 
the work by Raputps of Laon (Abhandl, zur Gesch. d. Math. Wiss. 5), in the 
abacus interpolated in the geometry of Borratus (Busnov, p. 158); in Ricuer, 
Historiarum 54, (Busnov, p. 380-381), this word is used. 





| 
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thousand, from ten thousand thousand to one hundred thousand 
thousand, from one hundred thousand thousand to one thousand 
thousand thousand. Thus with these the progression of places and 
orders is by tens, changing each figure to different places constitutes 
different orders by tens. 

« If you wish to add a number to a number, place the greater num- 
ber according to its orders, and the lesser under it by its, in such a 
way that the first (i. e., the units) of the lesser is under the first of the 
greater, and the second under the second. Add the first of the 
lesser to the first of the greater and that which results, if it is below 
ten, write in the place of the first of the greater. If it results in ten, 
write in the place of the first of the greater the figure 0, that is 
nothing, and of the ten make onein the preceding (place). If it results 
in more than ten, that which is above ten write in the place of the 
upper and of the ten make one in the preceding (place). Similarly, 
add the second to the second and proceed in the same manner; also 
proceed in the same way if there are more. » 

Numerical illustration, 826 plus 483. 

826 829 909 1309 
483 48 4 

« If you wish to subtract a number from a number, set down the 
larger number according to its places and the lesser under it according 
to its (places) so that the first (place) is under the first, and likewise 
for the rest. Then subtract the first of the lesser from the first of the 
greater and if there then be a remainder write it in the place of the 
first of the larger. If the parts are equal write in the place of the first 
of the larger the figure for naught thatis ©. If indeed the first of the 
lesser number is greater than the first place of the larger take one 
from the second place of the larger number which is worth ten in the 
first and from that ten and from the number of the first place of the 
larger subtract the first of the lesser and the remainder write in the 
place of the first of the larger. Similarly treat the second and the 
rest. » 

The several stages in the process of subtraction of 124 from 329, 
and 139 from 363 are here graphically indicated : 


329 325 305 205 
124 12 1 
365 356 326 226 
139 13 1 
VoL. m-3 7 29 








meena cee saya 











—s. 
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« If you wish to double any number place it according to its places. 
Then begin to double at the last place, lest if you should begin at the 
first you would double the same number twice. If that which results 
from the doubling is below ten write it in the place of the last (digit) ; 
if it is just ten write in the place of the last (digit) the figure for naught, 
©, and of ten make one beyond. If there results (a number) greater 
than ten, write what is greater than ten in the place of the last (digit) 
and of ten make one in the place before. Similarly treat the rest up 
to the first (place). » 

Graphical illustration : 2 x 367: 

367 ; 667 ; 727; 734. 

« If you wish to halve any number, set it down according to its places 
(orders of digits). Then halve the first place and, if the number is 
even, write the half in the place of the first; if it is odd, write half of 
the even number in the place of the first order and the unit which 
remains is worth 60 (points) and by points divide it into two 
(equal parts) and the half, that is xxx, write under the first place, 
writing the figure for naught and the figure for three. Then halve 
the second and write the half, if it is even, in the place of the second 
order. If itis odd, write half of the even (number) there and halve 
the one which remains which is worth ten in the first place, and then 
write the half, i. e., five, with the number which is in the first place. » 

Graphical illustration of 785 — 2: 

183; —T8dp; «= TAB yp; «—« 39 Bao- 

« If you wish to multiply a number by another, place the number 
which you wish to multiply according to its orders and the number by 
which you wish to multiply by its, in such a way that the first of that 
by which you wish to multiply is under the last of that which you 
wish to multiply. Then multiply the last by the last, and that which 
results from that multiplication write in the place of that by which 
you multiply. If indeed it results in ten, write above it the figure for 
naught and of ten make one in the preceding (place). But if it results 
in more than ten, that which is above ten write there and of the ten 
make one in the preceding place. If moreover it results in twenty or 
in more, if there is nothing over tens, write above the last figure a 
naught and the tens write in the preceding (place). If there is some- 
thing in addition to the tens (i. ¢., units), write it above the last and 
the tens beyond. Then multiply the same by the penultimate and 
that which results from this multiplication if itis below ten write 
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above the penultimate of that bywhich you multiply. It indeed in ten 
or above, treat it like the last (figure) and so multiply the last by each 
one up to the first. » 

« When now you multiply the last by the first, delete the last and 
write the product, if it is below ten, there; if it is ten or above treat 
it as indicated for the rest. Then draw back the digits of that by 
which you multiply in such a way that the first digit of it is under 
the penultimate of that which you multiply, and multiply that penul- 
timate by each figure of that by which you are multiplying, as has 
been indicated, up to the first. Then again delete that penultimate 
and so multiply each digit of that which you multiply by each of 
that by which you multiply. And note that if the figure naught is 
included in the number which you multiply you omit it, since it can 
not be multiplied, but it is not deleted. » 

Graphical illustration : 324 x 264 : 


324 6 324 78324 79234 
264 264 264 264 


Up to this point 264 has been multiplied by 3 (300), from left to 
right, and the partial product, 792, appears in the upper line, followed 
by the 24 or the remaining two digits of the 324; the 264 is now 
moved one place to the right and the multiplication is continued by 
the upper 2, of the 24, adding in the partial products as they occur. 


79224 83224 84424 84484 
264 264 264 264 


As this point the 264 has been multiplied by 2 (20), from left to 
right, and the partial product, 528, has been added in three successive 
stages to the first partial product 792, i. e., 79200 has been added 
to 5280, giving 84480; the sum 8448 appears in the upper line 
followed by the final 4 of 324; 264 is again moved one place to the 
right and the multiplication by the final 4 follows, adding to 8448 
the three portions of the partial product as they occur. 


84484 85284 85524 85536 85536, product. 
264 264 264 264 


« If you ,wish to divide a number by another number, place 
according to its orders the larger number which you wish to divide 
and the lesser by its orders, in such a way that the last of the lesser is 
under the last of the greater, and, if there are more, the penultimate 
under the penultimate and so in order. Then consider how many 
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times the last digit of the lesser is contained in the last digit of the 
greater and consider if the others are contained as many times in the 
remaining digits. Starting at the last subtract the last that many 
times from the last of that which is above it, and from all of the 
others up to the first of the lesser. Write the number representing 
how many times in a line with the first of the lesser number above 
the greater number. Then draw back the divisor under the pen- 
ultimate of the larger and consider how many times the last of the 
lesser is contained in the penultimate of the larger and consider 
whether the remainder is contained in the remaining (digits) as many 
times. But if you are not able to place the last of the lesser under 
the penultimate, if perchance nothing remains of it, after the first 
estimate place it under the following and consider how many times it 
will go into that and the rest into the remaining; and write the 
number denoting the quotient above the first of the lesser; and if 
any space is vacant between the first which you wrote and this write 
the figure for naught and so if there are more spaces vacant. Proceed 
in this manner until you can no longer divide the superior number. 
The end. » 


Graphical illustration : 85536 = 264: 


3 3 3 3 
85536 85536 25536 7536 6336 
264 264 264 264 264 


Up to this point the successive portions, 6, 18 and 12, or 60000, 
18000 and 1200, of the partial product of 300 times 264, have been 
subtracted as they occur from the dividend, leaving 6336 as remainder ; 
then the divisor 264 is moved one space to the right and the division 
continues. 


3 32 32 32 32 
6336 6336 2336 1136 1056 
264 264 264 264 264 


At this point, after having obtained by inspection 2 as the next 
figure in the quotient, the 1056 is the remainder after 2 (or 20) times 
264 has been subtracted in successive stages from 6336. 


32 324 324 324 324 324, quotient. 
10356 1056 256 16 
264 264 264 264 264 


Fy 
# 
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TEXTS 


Royal MS. 15, V. IX, fol. 77°, 
British Museum. 


Intencio algarismi est in hoc 
opere doctrinam prestare pro- 
cedendi, addendi, minuendi, 
duplandi, et mediandi, multipli- 
candi, et diuidendi per X karac- 
teres indorum. Utilitas est co- 
gnitio eorundem. Ecce karacteres 
scripsit a dextra in sinistrum cum 
nos scribamus e conuerso. Nichil, 
novem, octo, septem, setiam, qui- 
narii, 0, 9, 8, 7, 6, 5(?), quater, 
ternia, bina, unitas, his premissis 
singula exequantia, 4, 3, 2, 1. Et 
primus quod uidendere oportet 
prenoscere loca et differentias. 
Loca appelleramus spacia in qui- 
bus scribantur karacteres. Diffe- 
rentias uero numerus ab unitate 
ad decem, a decem ad ¢c, a cad m, 
am ad am, azm ad cm, a cm ad 
M. Milia, a m. Milibus ad xm 
milia, a xm milibus ad cm (sic), 
acm milibus ad c (Mille in ras.) 
M. milia, a cm milibus ad mille 
M. milia. Sic de istis per decen- 
narium processio est locorum et 
differentiarum, mutato vnaqueque 
figura per diuersa loca diuersas 





Egerton MS. 2261, fol. 225-227> 
British Museum (B). MS. Latin, 
10252, fol. 66%-70>, Paris, Bibl. 


Nat. (P). 


TRACTATUS ALGORISMI: ET DE SEPTEM 
EIUS SPECIEBUS (tit. om. B). 


Intendit algorismus in hoe 
opere primum docere procedere, 
addere, duplicare (dupplare P), 
mediare, multiplicare, diuidere, 
per IX figuras yndorum que sunt 
(fiunt P) huiusmodi(hoc modo P), 
© (sup. ver. B), 9, 8, 7, 6, 5, 4, 3, 
2, 1(*). 

De processu seu numeratione 
(tit. om. B). 

Procedere igitur est cognoscere 
quem numerum unaqueque figura 
notet per singula loca. Primo 
enim loco quelibet figura posita 
unitatem uel unitates notat. Se- 
cundo loco (-+- decem uel. P) 
decena. Tercio centum uel cen- 
tena. Quarto (om. centum..... 
Quarto B) millena (Mille uel 
millena P), et sicut usque ad infi- 
nitum. Verbi gratia, hec figura, 1, 
primo loco posita (om. P) unita- 
tem significat. Secundo X, tercio 
centum, quarto mille et (+ sic P) 
de (in P) ceteris. Similiter hee 
figura 2 in (om. P) primo loco 
posita duas unitates significat 
(notat P), in secundo XX, in 


(*) For numeral furms, see G. F. Hitt, Joe, cit. Table Ill, Row 2. 
(2) For the forms of the numerals, see the article by G. F. Hit. loc. cit. 


Table IV, Row 2. 
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constituit differentias per decen- 
narium. 


Si uis addere numerum cum 
numero pone Majorem numerum 
per suas differentias et mino- 
rem sub eo per suas. Ita quod 
prima minoris sit sub prima 
maioris et secunda sub secunda(*) 
prime maioris. Si uero in decem 
excreuerit scribe in loco prime 
maioris figuram 9, id est nichil, 
et de decem fac unum in antea. 
Si autem ultra decem excreuerit 
quod ultra decem fuerit scribe in 
loco prime maioris et de decem 
fac unum in antea. Similiter adde 
secundam secunde et fac similiter 
et si plures fuerint eodem modo. 


tercio CC, (+ in quarto duo 
milia P), et sic in ceteris. Hec 
figura (+ etiam P) 3 primo loco 
posita tres unilates significat 
(designat P), in secundo XXX. 
In tercio CCC (+ in quarto tria 
milia P) et sic in ceteris (+ fiet P). 
Notandum autem quod ita figuras 
disponimus scribendo ut a dextra 
incipiamus (-+ et P) in sinistram 
ordinemus figuras. Ita quod se- 
cundum locus precedenti sit decu- 
plus. Nunc autem (vero P), ad 
dandas artis regulas accedamus. 


De Additione. 


Si uolueris numerum numero 
addere scribe maiorem numerum 
per suas differentias et minorem 
sub eo per suas quem maiori 
addere uolueris ita quod prima 
differentia minoris contineatur 
sub prima maioris. Secunda sub 
secunda, et sic de ceteris. Notate 
quod non ideo maior numerus 
appellatur primum  dispositus 
quia unaqueque figura maioris sit 
maior unaqueque minoris, sed 
quare summa tocius numeri infe- 
rioris minor debeat esse summa 
tocius numeri superioris., Deinde 
adde primam differentiam mino- 
ris prime differentie maioris. Et 
numerum qui inde excreuerit si 
infra X fuerit ibi scribe. Si uero in 


(*) In this paragraph there is a very evident omission in the second sentence 


before the final words prime maioris. 


Evidently something to this effect - 


« Adde primam minoris prime maioris et quod inde excreuerit si infra decem 


fuerit scribe in loco ». 
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Si uis minuere numerum a 
numero pone maiorem numerum 
per suas differentias et minorem 
sub ea per suas ita quod prima 
sit sub prima et ita de ceteris. 
Deinde subtrahe primam minoris 
a prima maioris et si quod inde 
residuum fuerit scribe in loco 
prime maioris. Si uero partes 
equales fuerint scribe in loco 
prime maioris figuram nichili, id 
est O. Si uero prima minoris fue- 
rit maior quam prima maioris 
accipe unum de secunda differen- 
tia maioris quod ualet in prima 
decem et ex illa decem et ex nu- 
mero prime maioris subtrahe 
primam minoris et quod resi- 
duum fuerit scribe in loco prime 
maioris. Similiter fac de secunda 
et de reliquis (°). 


X excreuerit in directo (‘) prime 
maioris scribe figuram nichili 0 
et de X fac unam ultra. Si ultra X 
excreuerit quod super est X scribe 
super caput addentis et X scribe 
ut supra diximus (in loco prime 
maioris et de X fac unum ultra P 
pro super.... diximus). Postea 
adde secundam secunde, terciam 
tercie, eodem modo faciendo ut 
de prima maioris et de prima 
minoris diximus (+ et de reliquis 
sic facies P) (?). 


De subtractione. 


Si aliquem numerum ab aliquo 
numero subtrahere volueris scribe 
maiorem numerum per suas dif- 
ferentias et minorem sub eo per 
suas ita quod prima minoris sit 
sub prima maioris, secundus sub 
secundus. Deinde subtrahe pri- 
mam minoris a prima maioris et 
quod remanserit scribe in loco 
prime maioris. Si uero prima mi- 
noris maior fuerit quam prima 
maioris accipe unam vnitatem 
de secunda differentia que ualebit 
X in prima et de illis X et de 
numero qui est in loco prime 
maioris subtrahe primam minoris 
et quod ibi remanserit scribe. Si 
autem in secundo loco non erit 
aliqua figura, summe vnitatem 
de tercio loco que secundo loco C 
ualebit de qua novenaruim scribes 


(*) Trattati I and Trattati II use « in directo » under division ; Sackososco 


employs « ex directo ». 


(#) From this point on only major or noteworthy variations in the manuscripts 


will be indicated. 


(*) Carmen, loc. cit., p. 76, « Et sic de reliquis facias, si sint ibi plures -. 
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Si uis duplare numerum ali- 
quem pone eum per suas diffe- 
rentias. Deinde incipe duplare ab 
ultima differentia ne si a prima 
incipias eundem numerum bis 
duples. Quod autem ex duplatione 
illa excreuerit si infra decem fue- 
rit scribe in loco ultime. Si uero 
in decem scribe in loco ultime 
figuram nichili © et de decem fac 
unum ultra. Si autem ultra decem 
excreuerit quod supra decem fue- 
rit scribe in loco ultime et de 
decem fac unum in antea. Simi- 
liter fac de reliquis usque ad 
primam. 


Si uis mediare numerum ali- 
quem (") pone eum per suas diffe- 
rentias. Deinde media prima dif- 
ferentia et si numerus par fuerit 
medietatem scribe in loco prime. 
Si uero impar fuerit medietatem 
paris scribe in prime differentie 
loco, et unum autem quod rema- 
net ualet Ix et per puncta diuide 
in duo, et medietatem, idest XXX, 
scribe sub differentia prima, scri- 
bens figuram nichili et figuram 





in secundo loco et vnitatem trans- 
feres in primam que ibi ualebit X. 
Quibus iunctis numerum sub- 
trahes minoris. Postea secundam 
de secunda et sic de ceteris. 


De duplatione. 


Si uolueris aliquem numerum 
duplicare, scribe illum per suas 
differentias. Postea incipe du- 
plare ab vitima differentia et si 
infra X fuerit ibi scribe. Si uero 
vsque in X excreuerit, in loco 
vitimo scribe figuram nichili et 
de X fac unum vitra. Ideo autem 
ab vitima figura incipere diximus 
ne si a prima incipiatur idem bis 
duplicetur. 


De mediatione. 


Si uolueris aliquem numerum 
mediare, scribe illum per suas 
differentias. Postea mediare inci- 
piens a prima differentia et quod 
residuum fuerit ibi scribe. Si par 
fuerit numerus medietatem paris. 
Si uero impar in prima differentia 
sublatam medietatem paris ibi 
scribe. Medietatem autem unitatis 
cuius medietatis sunt XXX puncta 
notabis per figuram ternarii sub 
ea positam figuram nichili prepo- 


(*, Carmen, loc cit., p. 76, « Incipe sic, si vis aliquem numerum mediare ». 


ae 
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ternarii ('). Deinde media secun- 
dam et medietatem si par fuerit 
scribe in loco secunde differentie. 
Si uero inpar medietatem paris 
scribe ibi, unum uero quod rema- 
net et ualet decem in prima diuide 
per medium, et medietatem, id est 
quinque, scribe cum numero qui 
est in prima differentia. 


Si uis multiplicare unum nume- 
rum per alium, pone numerum 
qui uis multiplicare per suas dif- 
ferentias et numerum per quem 
uolueris multiplicare per suas. 
Ita quod prima illius per quem 
multiplicare uolueris sit sub ulti- 
ma illius quem multiplicare uolu- 
eris. Deinde multiplica ultimam 
per ultimam et quod ex multipli- 
catione illa excreuerit si infra 
decem fuerit scribe in loco illius 
per quem multiplicas. Si uero in 
decem excreuerit scribe super eam 
figuram nichili et de decem fac 
unum in antea. Si autem ultra 
decem excreuerit quod ultradecem 


Sita. Constat enim unaqueque 
vnitas in LX punctis quia possi- 
bile est quamlibet in secundos, 
ternarios diuidi. Amplius, Si in 
secunda differentia impar fuerit 
sublata unitate medietatem paris 
ibi scribe. Vnitatem uero tamen 
transfer in primam differentiam 
que ualebit ibi decem quorum 
medietatem ibi scibes id est qui- 
narium. Similiter de _ reliquis 
facies et notate quod a prima dif- 
ferentia incipere debemus media- 
cionem. Si enim ab vitima inci- 
peremus bis idem fortassis media- 
retur. 


De multiplicatione. 


Si uolueris aliquem numerum 
multiplicare per alium, scribe 
maiorem per suas differentias et 
minorem sub eo per suas. Ita 
quod prima minoris contineatur 
sub ultima maioris. Deinde mul- 
tiplica vitimam differentiam mai- 
oris per vitimam minoris et 
numerum qui inde excreuerit si 
infra X fuerit in directo vitime 
minoris scribe et si in X excreuerit 
super multiplicantem fac figuram 
nichili et de X unam ultra. Si 
uero ultra decem illum qui supra 
decem fuerit in directo illius 
scribe et de decem unum ultra. 
Postea multiplica eandem figuram 


(‘) Trattati Il, « Pone sub eadem differentia XXX ». 

Trattati II, « Sed medietatem unitatis médiande, que superest, per figuram 
ternarii, preposito circulo subtus, describe -. 

Similarly in the xu Century algorism, Currze, loc. cit., « Sub eadem diffe- 
rentia 30 ex 60 ponemus +. 
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fuerit scribe ibi et de decem fac 
unum in antea. Si uero in duo 
decena uel in plura excreuerit si 
nichil ultra decena fuerit scribe 
super ultimam figuram nichil et 
decena scribe in antea. Si uero 
preter decena aliquid fuerit scribe 
illud super ultimam et decena 
ultra (‘). Deinde multiplica ean- 
dem per penultimam et quod ex 
multiplicatione illa excreuerit si 
infra decem fuerit scribe super 
penultimam illius per quem mul- 
tiplicas. Si uero in x uel ultra fac 
sicut de ultima et ita multiplica 
illam ultimam per omnis usque 
ad primam. Quando autem mul- 
tiplicas ultimam per primam dele 
ultimam et multiplicare (sic) si 
infra decem est ibi scribe, si in 
decem uel ultra fac sicut dicen- 
dum est de reliquis. Deinde pro- 
trahe figuras illius per quem 
multiplicas ita quod prima illius 
sit sub (pen)ultima eius quem 
multiplicas et multiplicata illam 
penultimam quilibet (7) qui per 
omnis figuras illius per quem 
aliquem (?) multiplicas sicut pre- 
dictum est usque ad primam et 
iterum dele illam penultimam et 
sic multiplica omnis figuras illius 
quod multiplicas per omnis illius 
per quem multiplicas. Et nota 
quod si autem figura nichili inter 
erit numero quod multiplicas 
illam intermittes quia non potest 
multiplicari non tamen delebit. 


id est vitimam maioris per penul- 
timam minoris eodem modo 
faciendo vt paulo ante dixi. Et ita 
facies donec prima maioris eadem 
vitima minoris multiplicetur. 
Deinde deleta illa subtrahes figu- 
ras ita quod prima minoris con- 
tineatur sub penultima maioris 
que similiter per omnes figuras 
minoris multiplicentur. Ita facien- 
do ad primam maioris uenies. 


(") Carmen, loc. cit., p. 77, « Articulus supraposito digito salit ultra ». 
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Si uis diuidere numerumM per 
alium numerum pone Maiorem nu- 
merum quem diuidere uolueris per 
suas differentias et maiorem (sic) 
per quem diuidere uolueris per 
suas ita quod ultima minoris 
sit sub ultima maioris et si plures 
fuerint penultima sub penultima 
et sic per ordinem. Deinde consi- 
dera quociens ultima minoris 
porerit esse ultima maioris et 
considera si quociens poterit esse 
reliqui in reliquis (+). Subtrahe 
ultimam ab ultima quociens ex 
illo quod superest a prima (?) et 
ab omnibus illius qui sunt usque 
ad primam minoris et numerum 
notantem tociens scribe in directo 
prime minoris desuper maiorem 
numerum. Deinde protrahe, sub- 
trahe (*) penultimam maioris et 
considera quociens ultima mino- 
ris sit in penultima maioris et 
relique in reliquis tociens esse 
consideretur. Si autem sub penul- 
tima non poterit pone ultima 
minoris, si forte nichil ex ea 
remanserit ex prima considera- 
tione pone sub sequenti et consi- 
dera quociens illa sit in illa et 
relique in reliquis et numerum 
notantem tociens scribe super 


De diuisione. 


Si uolueris aliquem numerum 
per alium diuidere, scribe quem 
diuidere uolueris per suas diffe- 
rentias et minorem sub ea per 
suas. Ita quod vitima differencia 
minoris sit sub vitima maioris. 
Postea considera quociens vitima 
minoris contineatur in vitimam 
maioris et tociens sit penultima 
minoris in penultimam maioris. 
Ita dico id est quod omnes diffe- 
rencie minoris eqvaliter se habent 
in differentias maioris unaquaque 
id est in sua supposita et nume- 
rum notantem quociens scribe in 
directo prime minoris. Ita quod 
singule sub singulis contineantur. 
Et fac similiter id est conside- 
randa quociens figure minoris 
comprehendantur in figuris mai- 
oris equaliter cum ut dixi. Si uero 
vitima minoris maior fuerit quod 
vitima maicris subtrahe figuras 
minoris ita quod vitima sub 
penultima contineatur. Postea 
considera quociens in ultima et 
penultima maioris ultima minoris 
fuerit et si totidem fuerint reliqua 
in reliquis. Numerum notantem 
quociens scribe vt dixi. Et nota 
quod minucio probat addicionem 
ete conuerso. Mediacionem dupli- 


(*) N. O’Craat, Joc. cit., « maximus a maximo detrahatur quoties poterit, ita 
tamen ut reliqui a reliquis totiens detrahi possint -. 

Sacrososco, loc. cit., « quotiens illa possit subtrahi a figura sibi supraposita, 
ita quod totiens possint subtrahi reliquae a sibi suprapositis et a suo residuo. ..» 

(2) Error; should be ab ultima. 

(3) By error for sud. 
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primam minoris et si aliquod  cacio et e conuerso. Diuisio mul- 
spacium uacuum fueritinterillam  tiplicagionem et e conuerso. 
quam primum (?) scripsisti et 

hance scribe figuram nichili et sic 

si plura spacia uacua fuerint et 

ita procede usque quod numerum 

superiorem non possis diuidere. 

Explicit. 


At this point the Ecerton manuscript presents a second discussion 
of numeration, but with no indication in the manuscript that this 
is not a simple continuation of the preceding work. 


« Primus, decenus. Centenus. Millenus. Decenus millenus. Centies 
milia. Mille milia. Decies mille milia. Centies mille milia. Milies 
mille milia. Decies milies mille milia. Centies milies mille milia. 
Milies milies mille milia. Decies milies mille milia et mille milia (sic). 
Centies milies mille milia et mille milia et sic in perpetuum ('). 

« Si digitus digitum multiplicat. Vide quanta sit differentia multi- 
plicandi ad denarium et tociens aufer multiplicantem a summa 
quam reddiderit denarius multiplicatus per eundem (et cetera). » (*) 


The Ecerton manuscript continues with the six rules for the multi- 
plication of digits, articles, and composites, simular to those given 
by Sacroposco (*) but not in the same order. Somewhat analogous 
rules for division are also presented. The following passages will 
indicate the nature of this work. 


« Si articulus per articulum fuerit diuidendus subtrahe quociens 
poteris digitum a digito et tociens continetur articulus in articulo. 

« Quociens maior numerus fuerit diuidendus qui ad minorem 
fuerit multiplex consideretur quociens minor contineatur a maiori 
et tot integra contingent cuilibet diuisori. Vt si duodenarius ternario 
fuerit diuidendus, Quare ternarius quater continetur in duodenario, 
cuilibet diuisori contingent quatuor integra. 

« . . . . . . . . 


« Multiplex superparciens dicitur maior ad minorem quociens maior 


(1) Compare with the first paragraph of the Royal Manuscript text above. 

(2) Sacrososco, loc. cit., presents similar work preliminary to the operation 
of multiplication. 

(3, Algorismus vulgaris, loc. cit., p. 8-9. 
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continet minorem aliquociens et eius aliquas partes. Vt octonarius 
ternarium continet tociens bis et eius duas partes. » 


Interjected is also a discussion of arithmetic series quite similar 
to that given by Sacrososco, without numerical illustrations. 


« Si quorumlibet numerorum hocmodo aggregatorum id est ab 
vnitate precedendo vsque ad quemuis numerum summam scire 
uolueris. Vide si impar fuerit extremis numerus, quod si fuerit duc 
medium in eundem et erit summa tocius. Si uero par, due medium 
eiusdem in imparem qui proximo sequitur vitimum parem et erit 
summa tocius. 

« Si tamen per partes sibi continuos fiat processus, ultimum diuide. 
Cuius medietatem multiplica per numerum proximo sequentem 
eandem medietatem vnitate addita. 

« Si impares tamen maiorem medietatem ultimi in se duces. » 


A second discussion of numeration and the operations of addition 
and subtraction terminates this arithmetic in the Ecerton manuscript. 
This should be compared with the corresponding parallel passages 
above. 

« Numerorum alii sunt digiti, alii articuli, alii compositi. Digiti sunt 
omnes inter I et X. Articuli X et XX et sie de ceteris. Compositi sunt 
qui ex articulis et digitis componuntur vt XI et XXL. Figure sunt 
9 que sunt huiusmoai 1, 2, 3, 4, 5, 6, 7, 8, 9('). Prima figure vni- 
tatem. Secunda binarium et sic deinceps et preter has circulus est 
figura huiusmodi 0 que nihil signet nisi differentiam, si figuris prepo- 
natur uersus dextram. Et sciendum est quod infi(ni)te sunt differentie. 
Prima incipiens ab vnitate continens omnes numeros qui sunt infra 
unitatem et decem. Secunda incipit a X continens omnes numeros 
inter X et C. Tertia incipiens a C continens omnes numeros qui 
sunt inter C et M® et sic de ceteris. Item sciendum quod quelibet 
figura primo loco posito se ipsam tamen signet. Secundo loco X*, 
decies, quod primo et sic de ceteris. Cuius igitur cognita regula 
numeros qui inter vnitatem et 9 M scimus legere. Item si legendi 
fuerint numeri plurium differenciarum quam quatuor que sunt 
huiusmodi id est 1 2 3496789 67 5 2. Incipiamus (?) 


(1) Entirely similar to the first set of numerals in the same manuscript. 

(2) Leonarp oF Pisa, loc. cit., p. 4, places points below as here, and also 
accents above the hundreds’ place; Sacroposco places the points above. The 
Salem Codex (Cantor, Joc. cit.) places points between each set of three digits. 
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computare differentias a dextris computendo versus sinistram et 
sub quarta iterum ponatur punctus. Deinde quarta figura proxima 
iterum computetur versus sinistram et sub quarta iterum ponatur 
punctus. Et sic quotquot erunt differentie. Deinde videatur quanti 
) figure signarent (?) versus sinistram respectu puncti. Figura que 
super punctum est lecta (?) quanti prima. Deinde tociens dicatur 
- M* quot erunt puncti sub figuris. Et ad vitimum punctum versus 
! ; dextram dicatur M*. Deinde est de legendo numero. Dicatur ergo 
I | 
} 





de addicione. 


« Additionis numeri ad numerum triplex est variacio. Quando uero 

addatur digitus digito et excrescit digitus. Quando articulus, quando 

, compositus excrescit. Si addatur digitus digito superponatur maior 

minori. Si excrescit digitum loco maiorisablati ponatur quod excreuit. 

Si excrescat articulus loco superioris ponatur circulus et versus 

p sinistra secundo loco vnitas. Si excrescat compositus videndus est qui 

H digitus sit preter articulum et digitus ille quod preter articulum est 

: loco superioris ponatur. Deinde secundo loco versus sinistram ponatur 

‘| vnitas. Hec de addicione digiti ad digitum sufficiant. Hec de numeris 

plurium differenciarum. Si numerus plurium differenciarum numero 

plurium differenciarum addendus fuerit, figura prime differencie 

ponatur sub figura prime. Secunda sun secunda et sic de ceteris. 

Deinde addatur figura prime differencie inferioris figure prime diffe- 

rencie superioris numeri. Secunda inferioris secunde inferioris (sic). 

Deinde secundum datam regulam de addicione digiti ad digitum 
operatur. 

« Sciendum quod maior numerus non possit subtrahi a minori. Si 
uolueris numerum minorem a maiori subtrahere, figura prime 
differencie inferioris ponatur sub figura prime superioris. Secunda 
sub secunda et sic deinceps. Subtrahatur ergo quelibet inferior a sua 
superiori et residuum supra ipsam ponatur. Sed si inferioris a supe- 
riori subtrahi non possit, secundo loco versus sinistram accipiatur 
ynitas que respectu figure auferende ualebit X (*). Iungatur ergo X 
cum figuraa qua debet inferior subtrahi et a coaceruatione subtrahatur 
figura inferior et residuum loco superioris ponatur. Explicit. » 





These discussions of the Hindu art of reckoning are among the 
earliest of those in Latin, as we have indicated both from external and 





rE (*) Sacroposco, loc. cit., p. 4, « quae valet decem respectu proximae figurae 
praecedentis ». 
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internal evidence. The shorter of the two complete treatises on 
the Hindu art of reckoning may be a translation direct from the 
Arabic, possibly of another discussion of arithmetic by AL-KHowarizmi, 
different from that in the translation published by Boncompacni (Trat- 
tati I). However, both versions correspond closely in terminology 
and methods to that translation of At-Knowarizm1; both present 
striking points of similarity to the widely popular treatises of 
Sacroposco and ALEXANDER DE VILLA Dei (‘). Undoubtedly these texts 
present intermediate versions between the first incomplete expla- 
nations of the Hindu art of reckoning, and the complete explanation 
given by Sacroposco and Leonarp or Pisa. The documents contribute 
materially to our knowledge of the slow process of development by 
which the common methods of elementary computation were intro- 
duced into Europe. 
Louts C. Karpinskt. 
University of Michigan, 
Ann Arbor, Michigan. 


(*) The dominating influence of the works of Sacrosposco and ALEXANDER DE 
Vitta Detjhas been shown by Dr. Susan R. Benedict, in a thesis, A Comparative 
Study of the Early Treatises introducing into Europe the Hindu Art of Reckon- 
ing, Concord, 1914. 























History of symbols for n- factorial 


As simple a matter as the notations for the designation of « n-fac- 
torial » (that is, of the product 1. 2. 3...n) involves in the history of 
its development questions of pedagogical and philosophical interest. 
Is it desirable to introduce a young student into a large amount of alge- 
braic symbolism or should there be restrictions? May the symbolism 
not be so extensive as to retard rather than accelerate the progress of 
algebra as a science? 

We are led to the consideration of these questions by noting the 
history of factorial notations. It has been known (*‘) for some years 
that the notation n! representing the product 1. 2...n, was introduced 
over a century ago by Curistian Kramp, professor at the University of 
Strasbourg, in his Eléments d’arithmétique wniverselle ou d’ Algebre, 
Cologne, 1808, that in the year 1811 A. M. Lecenpre (?) denoted n-fac- 
torial by using the Greek letter Gamma, thus Tf (n + 1), and that 
K. F. Gauss (°) employed for this purpose the notation TT (n). There 
are a few obsolete notations; for instance, Henry Wansurton (*), of 
Cambridge, England, in 1847, represents n-factorial by 1", as a spe- 
cial case of S"! = sis +1). (8 + 2)...18 + [n —1]). 

A. De Morean (°), (who ordinarily uses no contracted symbol) 
employed in 1838 the designation [n], as a special case, apparently, 


(') Encyclopédie des sciences mathématiques pures et appliquées, t. I, vol. I, 
p. 65, note 16. Paris, Leipzig 1904. Pzano, Formulaire mathématique, t. IV, 
p. 66. Turin 1903. 

*) A. M. Leeunpre, Ewercices de calcul intégral, I, p. 277. Paris 1811. 

3) C. F. Gauss, Commentationes Societatis regia scientiarum Gottingensis 
recentiores, vol. 2, 1811-1813, Math. mém., n® 1, p. 26; Werke, vol. 3, p. 146. 
Gottingen 1866. 

(*) H. Warsurton, Cambridge philosophical transactions, vol. 8, 1849, 
p. 477. 

(5) A. De Morean, Essay on Probabilities, Cabinet Cyclopedia, p. 15. 
London 1838. 
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of A. T. Vanpermonpe’s (*) [a]™ = a(a — 1) (a — 2)...(a — [m — 1]). 
R. Carmicnaet (7) in 1857, when hard pressed for space in writing 
formulas, uses the designation 7. 

Relating to the origin of the notation |” for « n-factorial », nothing 
has been given in histories, except the statement that it has been in 
use in England. We are glad to be able to throw light upon the 
history of this symbol, and to give some details regarding the spread 
of it, and of its rival n!, in the United States and other countries. 
The notation |” was suggested in 1827 by Tuomas Jannett (1805-1882) 
who had just graduated from St Catherine’s College in Cambridge, 
England, with the degree of B. A. It occurs in a paper « On Alge- 
braic Notation » that was printed in 1830 (3). The passage in ques- 
tion reads as follows : « A factorial of this kind consisting of m fac- 
tors, of which n is the first, and of which the common difference 





n 
is + r, may be denoted by | the particular case in which the 


m +r? 

ad : |” » ; 

common difference is — 1, we may represent by ‘> and if, in this 
case, m =n, the index subscript may be omitted : 

| n 


m+r 


In = n(n — 1) (n—?1)...(n — m—1) 


[jn = n(n — 1) (n —2)...1 ». 





Thus =n(n+r) (n+2r)...(n+ m—I Pr) 


In 1831 J) nrett published an Essay on Algebraic Development intended 
to illustrate and apply the system of notation he bad submitted. 

Jarrett subsequently became a noted orientalist who knew at least 
twenty languages. At Cambridge he became professor of Arabic, 
later of Hebrew. 

For a quarter of a century the notation |” was neglected. In 1846, 
Rev. Harvey Goopwin used it freely in an article, « On the Geometrical 
Representation of Roots of Algebraic Equations », that was printed 
in 1849 (*). In 1847 Goopwin published his Elementary Course in 
Mathematics, a popular educational manual which reached several 


(*) A. T. VanpERMONDE in Mémoires de l|’Académie des Sciences, 1772, pre- 
miére partie. 

(?) R. Carmicnar., Operations Calcul, p. 30-55. Braunschweig 1857. 

(3) Transactions of the Cambridge Philosophical Society, vol. Ill, p. 67. 
Cambridge 1830. 

(4) Cambridge Philosophical Transactions, vol. 8, 1849, p. 343. 
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editions, but, to our surprise, he did not make use of any contracted 
notation for factorial n in this text. In fact, the symbol |” made no 
substantial headway in England until it was adopted by Isaac Top- 
HUNTER about 1860, and was used in his popular texts. In his History 
oj Probability (‘) he says: « | have used no symbols which are not 
common to all mathematical literature, except |” which is an abbre- 
viation for the product 1. 2...n, frequently used but not universally 
employed; some such symbol is much required, and I do not know 
of any which is preferable to this, and I have accordingly introduced 
it in all my publications. » In 1861, |” was used by Henry M. Jer- 
rrey (*). Some use of it has been made in Sweden (°), though less 
often than of n! 

In the United States |" was probably introduced through Top- 
nunter’s texts. In the first volume (1874) of J. E. Hennricks’ Analyst, 
(Des Moines, Iowa) both the notation |” and n! are used by different 
writers. The latter notation, though simpler, was used in elementary 
texts of this country less frequently than the first. The notation |” 
was adopted by such prominent text book writers as Josten Fickiin 
(Complete Algebra, copyright 1874), Caartes Davies (Revised Bourpon’s 
Elements of Algebra, 1877), Epwarv Otney (1881) and about the same 
time by Georce A. Wentwortu, Wesster We ts, E. A. Bowser and 
others. Thus it became firmly rooted in this country (*). Among 
the French and German authors |” has met with no favor whatever. 

The notation n! found wide adoption in Germany, where it is read 
« n-Fakultat » (5), Some texts in the English language suggest the 
reading « n-admiration » (°) (the exclamation point (!) being a note of 
admiration), but most texts prefer « factorial n», or « n-factorial ». 


(*) I. Topnuwrer, History of the Mathematical Theory of Probability, p. viii 
and 1x. Cambridge and London 1865. 

(2) Quarterly Journal of mathematics, vol. 4, p. 364, 1861. 

(3) Encyclopédie des sciences mathématiques pures et appliquées, t. 1, vol. I, 
p. 65, 1904. 

(4) In a few publications Janretr's factorial symbol is given in the modified 
form |, See, for example, Tuomas Craie’s Treatise on Linear Differential 
Equations, vol. 1, p. 463. New York 1889, and Wesst«r’s New /nternational 
Dictionary of the English Language, Springfield 1919, under the word « fac- 
torial ». 

(5) BE. Pascat, Repertorium, vol. 1, p. 43. Leipzig und Berlin 1910. 

(*) W. E. Byerty, Elements of the Differential Calculus, p. 120. Boston 


1880. 
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In Germany, Martin Oum (*), whose books enjoyed popularity for 
many years, used the notation n! about 1829. It was used in 1847 by 
G. Etsensterx, Privat Docent in Berlin, in an article quoted by 
J. J. Syivester (*)in 1857. G. Cwrystar’s Algebra, 1889, came out 
for n!, though in the xix" century it was much less frequent in 
England than |”. 

In the United States n! was used by W. P. G. Bartlett (3) as early 
as the year 1858. It was adopted mainly by a group of men who 
had studied at Harvard, Puy Eant Cuase (*) (later professor of 
physics at Haverford), James Epwanp O iver (°) (later professor of 
mathematics at Corneil; and C. S. Prince (*), the logician. After- 
wards n! was used in Simon Newcoms’s Algebra (1884), | Srrincuam’s 
edition of Cuances Smitn’s Algebra (1897), M. Merriam and R. S. 
Woopwarp’s Higher Mathematics (1898), OLiver, Wair & Jones’ Algebra 
(4887), and in others. 

In the present century the notation n! has gained almost complete 
ascendancy over its rivals. It is far more convenient to the printer. 

Remarkable is the fact that many writings, both advanced and 
elementary, do not use any contracted notation for n- factorial ; the 
expanded notation 1, 2, 3... m is adhered to. The facts are that a 
short mode of designation is not so imperative here as it is for 
« square root», «cube root» or «the n™ power». We have seen 
that Harvey Goopwin of Caius College, Cambridge, made liberal use 
of |» in a research article, but avoided it in his Elementary Course. 
Instinctively he shrunk from the introduction of it in elementary 
instruction. We have here the issue relating to the early and 
profuse use of symbolism in mathematics : Is it desirable? In the 
case of n- factorial some writers of elementary books of recognized 
standing avoid it. More than this, it has been avoided by many 
writers in the field of advanced mathematics, such as J. J, Sy.vester, 


(‘) M. Oum, System der Mathematik, vo'. 2, p. 17. Berlin 1829. 

(?) G. Eisenstein, Mathematische Abhandlungen, Berlin 1847; J. J. Syt- 
VESTER, Quarterly Journal of mathematics, vol. I, p. 201. London 1857. 

(3) J. D. Rungir's, Mathematical Monthly, Vol. 1, No. 3, p. 84-87, Cam- 
bridge, Mass , 1858. 

(4) Trans. American Philosoph. Society, Vol. XIII, p. 25-33. N.S., Phila- 
delphia 1869, Cuasn’s paper is dated Sept. 18, 1863. 

(%) Loc. cit., p. 69:72. Or:ver’s paper is dated May 6, 1864 

(*) Memoirs American Academy of Arts and Sciences. Vol. IX, p. 317. 
N.S., Cambridge and Boston, 1867, 








- 


—— ee ye 


/ 














at ee 





418 FLORIAN CAJORI 


A. Caytey, H. Laurent, E. Picanp, E. Carvatto, E. Borer, G. B. Airy, 
G. Sauwon, W. Cuavvenet, Fad pe Bauno, P. Appext, C. Jonpan, J. Ber- 
TRAND, W. Frepigr, A. Cressca. Of course, | am not prepared to say 
that these writers never used n! or |” ; I claim only that usually they 
avoided those symbols. These considerations are a part of the gen- 
eral question oi the desirability of the use of symbols in mathematics 
to the extent advocated by the school of G. Peano in Italy and of 
A. N. Wurreneap and B. Russett in England. The feeling against 
such a « scab of symbols » seems to be strong and wide-spread. If 
the adoption of only one symbol, like our n! or |”, were involved, 
the issue would seem trivial, but when dozens of symbols are offered, 
a more serious situation arises. Certain types of symbols are indis- 
pensable ; others possess only questionable value. Rich meaning is 


; dy ¢ 
conveyed instantaneously by re | ydz, but |” and n! serve no other 


purpose than to save a bit of space. Writers who accept in toto the 
program of expressing all theorems and all reasoning by a severely 
contracted symbolism, must frame notations for matters that can 
more conveniently be expressed by ordinary words or in less special - 
ized symbolism. We know that intellectual food is sometimes more 
easily digested, if not taken in the most condensed form. It wil! be 
asked, to what extent can specialized notations be adopted with 
profit? To this question we reply, only experience can tell. It is 
one of the functions of the history of mathematics to record such 
experiences. Some light, therefore, may be expected from the study 
of the history of mathematics, as to what constitutes the most profit- 
able and efficient course to pursue in the future. The history of 
mathematics can reduce to a minimum the amount of future experi- 
mentation. Hence algebraic notations deserve more careful historic 
treatment than they have hitherto received 


University of California, Fionian Casori 
August 16, 1920 
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Notes and Correspondence 


The Unity History Schools at Woodbrooke near Birmingham. 
—I have already referred the readers of Isis (see II, 425-426) to the two 
first courses of lectures organized by F.S. Marvin at the Woodbrooke 
settlement in 1915 and 1916. 

A third course was hold in 1919, and a fourth one was arranged to 
take place on August 14-23 of this year (1920). This is the most 
interesting attempt that I know of to apply historical knowledge to a 
better understanding of the problems of to-day. The fact that it is 
not a university extension but a more private undertaking, does not 
make it less interesting. The fourth series was arranged (like the 
three previous ones) by F. S. Marvin, Staff Inspector, Board of Educa- 
tion, England. The hosts were Mr. and Mrs. Rownrree of York. 
This fourth session was hold in conjunction with the League of Nations 
Union, its object being to provide a historical introduction to the 
League. The following lectures were announced : 

ArTHUR ToYNBEE On ALEXANDER and Hellenism; Sir Pau. VinoGRa- 
DOFF on the Work of Rome; H. W. C. Davis on Innocent III and the 
Mediaeval Church; G. N. CLark on Grortivs and International Law; 
G P. Goocn on the French Revolution as a World Force; Raymonp 
Beaz.ey on the Congress of Vienna; F. S. Marvin on the International 
Tendencies of the xix” Century; H. G. Wetts on the Function of 
Utopias. Four other lectures were added by the League of Nations 
Union to explain different aspects of the League. These lectures were 
given by Freperick WHeten, GILBERT Murray and E1.een Power. 

Enquiries should be sent to the Hon. Sec., Epwin Gibert, 78 Mut- 
ley Plain, Plymouth, England. G. S. 

Courses on the History of Science at University College, London.— 
German and American Universities long ago recognised the importance 
of the History of Science as a subject of academic study. In British 
Universities the subject is only just beginning to receive attention. In 
the University of London last year, the Faculty of Arts passed a resolu- 
tion in favour of including the History of Science among the subjects 
for the B. A. Degree, and although the Senate has not yet dealt with 
the question, the inclusion of the subject in the curriculum for the new 
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Diploma in Journalism has helped to advance matters. University 
College undertook to provide the necessary courses. During the first 
and second terms of the session 1919-1920, Dr. Wor delivered a course 
of elementary lectures on the general history and development of 
science till the end of the xvim Century. During the present(Summer) 
term Prof. Brace and others will deal with the History of Physical 
Science during the xix" Century, and Dr. SinGer will lecture on the 
History of Medicine. A more elaborate programme will be provided 
next session. Prof. Brace and Dr. Wotr will repeat their courses. 
Prof. J. P. Hm and Dr. Sincer will deal with the History of the 
Biological and Medical Sciences, Prof. Firion will lecture on the History 
of Astronomy, and Mr. WREN on the History of Mathematics. The 
History of other Sciences will also be dealt with as opportunity offers. 
C. S. (1920). 


The International Organization of Science. — The fact that Geneva 
and not Brussels was selected as the seat of the League of Nations has 
been to Belgium a cause of bitter disappointment. I cannot insist 
upon that here but the reader who wishes to obtain more information 
will find a very able statement of the Belgian views in the following 
pamphlet : Paut Otter, Sur létablissement en Belgique du Siége de la 
Société des Nations, 35 p. Bruxelles, 3bis, rue de la Régence, 1919. — In 
the meanwhile a strong movement is on foot to make of Brussels, if not 
the political capital of the League, at least its intellectual capital. 
There would then be three international centers, each located in a 
small state, as is indispensable lest the imperialistic tendencies of a 
greater state gain an overwhelming influence : the politic and adminis- 
trative center in Geneva, Switzerland, the juridic center in The Hague, 
Netherlands, the intellectual center in Brussels, Belgium. These three 
cities are sufficiently near to make rapid personal communications be- 
tween them possible; they are sufficiently distant to be very different. 
On the whole it seems to me that the existence of three such centers is 
far more auspicious than if al] the international functions had been con- 
centrated in one single place, Of course we are specially interested in 
the intellectual center of Brussels and we will watch its development 
with love and joy. It appears to be developing very well under the 
expert guidance of the « Union des Associations Internationales », 
which was founded in Brussels in 1910, and is the central organiza- 
tion of more than 400 international associations of every kind. This 
Union is the organizing agency of the World Congresses which were to 
take place at least every three years. The first World Congress met in 
Brussels in 1910; the second in 1913, the third will meet presently in 
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the autumn of 1920. (See : Compte rendu sommaire de la deuxiéme 
session, Gand- Bruxelles, 1913. La Vie internationale, I11, p. 489-524, 
1913). The Union publishes: 1. Actes des Congrés mondiaux ;2. An- 
nuaire de la Vie internationale (derniére édition parue : Bruxelles 1910- 
1911, 2652 p.); 3. La Vie Internationale; 4. Code des Voeux et Résolu- 
tions des Congrés internationaux (en préparation). It manages the 
following institutions, which are, so to say, the nucleus of an interna- 
tional center : 1. the International Museum (16 halls containing about 
10,000 items); 2. the International Library (75,009 books!) ; 3. the Uni- 
versal Card Catalogue (11,000,000 cards classified by subject and 
author); 4. the International Archives (about 300,000 documents). 
(See: L’Union des Associations internationales, 163 p., Bruxelles 1912). 

The Union is now preparing the organization in Brussels of an 
International University. (See : L’Université internationale, Notice et 
programme, 8 p., Bruxelles, 25 mai 1920; Paut Oret : Sur la création 
d'une université internationale, 39 p., Bruxelles, février 1920.) 

An excellent summary of the whole question has been published by 
Paut Otter : Centre intellectuel mondial au service de la Société des 
Nations, 28 p., Bruxelles 1919, of which it will suffice to quote the table 
of contents : 1. Les grandes réunions internationales. Congrés et 
conférences ; 2. Les bureaux, secrétariats et services permanents des 
associations internationales; 3. Les bureaux scientifiques internatio- 
naux officiels ; 4. Le conseil international des recherches scientifiques 
et techniques ; 5. L’institat international du progrés social (Institut 
des standards sociaux); 6. Les établissements internationaux de docu- 
mentation, Bibliothéque internationale, Institut international de 
bibliographie, Archives; 7. L’office international de législation ; 
8 Lroffice international de statistique; 9. L’office international des 
brevets et l’institut des inventions; 10. L’institut international des 
unités et des standards techniques; 11. Le bureau international des 
langues ; 12. Musées internationaux ; 13. L’université internationale ; 
14. Organe général des intéréts internationalisés. 

All the papers quoted in this note can be obtained at the offices of 
the Union, 3bis, rue de la Régence, Bruxelles. Jsis will periodically 
review the activities of the Union and of the international center. It 
will also publish all essential information on the international scienti- 
fic congresses, as it did before the war, but only on those which are 
genuinely international, not on those from which the representatives 
of German, Austrian and Russian science are systematically excluded. 


G. SARTON. 
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Reviews 


Schitte, Gudmund. — Protemy’s Maps of Northern Europe. A 
reconstruction of the Prototypes, published by the Royal Danish 
Geographical Society, xvi + 150 + xxxm p., 31 maps. Copenhagen, 
H. HaGervp, 1917. 


This book is more comprehensive than its title suggests for the 
author has included in it a survey of the very complex manuscript 
problem involved by the Geography of Protemy. The study of the 
prototype maps is an ungrateful task; it seems at first view hopeless 
and we must be thankful to him who undertook it even if his results 
be not as ample and definite as one would wish. 

The present investigation was limited to the cartographic problem. 
The MS. atlases are divided into two groups, one with 27 maps and 
one with some 68. The 27 version corresponds to C. MiiLLErR’s 
« Byzantine family » of context MSS and its main representatives are 
the Cod. Urbinas 82, the Athos Atlas and the Venetus Marcianus 566. 
The 68 version corresponds to Miier’s « Asiatic family ». The 
Athos Atlas was reproduced in facsimile by SEwastionow and LANGLOoIs 
in 1867. The great master of historical cartography, the Rev. Josrer 
Fiscuer, 8. J. of Stella Matutina, Feldkirch, has made a collection of 
photographs of maps included in more than 40 MSS and is carrying on 
a deep study of these. (Cfr. J. Fiscuer, Die handschriftliche Ueberlie- 
ferung der Ptolemaeus Karten, 1912; An important Ptolemy MS., 1913). 
He will soon publish a facsimile edition of the Urbinas 82. Scniitre 
based his first investigations on the Athos Atlas (ab. 1250 A. D.) but 
upon Fiscuer’s advice he abandoned it and decided to base his 
work on the Urbinas 82 (ab. 1200 A. D.) which preserves the Ptolemaic 
atlas with greater perfection. 

The manuscript problem to solve is briefly the following: most 
critics until now had refused to admit that the Ptolemaic atlases were 
directly derived from Protemy’s original cartographical work; they 
maintained that these maps had been reconstructed from PTo._emy’s 
text, possibly by the Alexandrine grammarian AGATHODAEMON in the 
v century or even later and were consequently of little value. 
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Therefore most editors of the geography have paid no attention 
whatever to the maps; they studied carefully the MSS and early 
printed editions of the text but consistently ignored the readings of 
the xm century atlases! It was not until the beginning of our 
century that a reaction against this excessive scepticism made itself 
felt. The leader was Joser Fiscuer ; he maintains that the better MSS 
atlases are true continuations of the original Ptolemaic maps, — that 
is the maps drawn by Pro.emy or by his older contemporary, MaRINuUS 
of Tyre. 

According to a later discovery by the Rey. P. Vocr, AGATHODAEMON 
could only be regarded as author of the map of the world, while the 
26 regional maps of Urbinas 82 would represent the original maps. 
It is of course almost impossible to distinguish Pro_emy’s from 
Marinus’ work and therefore it is convenient to speak of their common 
work as that of the « Ptolemaic constructor ». 

A good way of distinguishing the prototypes from the later maps is 
to consider the pictorial and phantastic elements which they respec- 
tively contain. As the art of cartography declined these elements 
increased. From this point of view, three stages can be recognized in 
cartographic development. I. Few pictorial elements and no living 
beings, that is the genuine Ptolemaic tradition; Il. Growing number 
of pictorial elements among which some few living beings in repose; 
Ill. Complete overgrowth of pictorial elements among which several 
living beings in movement. The Tabula Peutingeriana (1v™ c.), the 
Notitia Dignitatum (v™) and the mosaic map of Madaba (v1") all belong 
to the second stage of this development or rather of this retrogression. 
(See Isis, III, p. 320). 

The study of the Ptolemaic maps and their identification with 
geographical realities is greatly confused by the many systematic 
errors which their Greek constructor could not avoid. Scnitre 
examines these sources of error in the following order: misreadings 
of Latin forms, misreadings of Barbarian names, metathesis, apocope, 
parasitical additions, onomastic disguise, fictitious repetitions, false 
identification ; theoretical arrangements (tendency in favour of sche- 
matic divisions, preference given to the number 3, etc.) 

After this sort of introduction, Scniirre begins his attempt to 
reconstruct the prototypes. It is impossible to resume the author's 
technical discussion of the various prototypes assumed by him for 
N. Europe. Of course such reconstruction is largely hypothetical, 
and the author himself is keenly aware of it, but at least he has 
succeeded in clearing and solving to a certain extent the Ptolemaic 
riddles, and for that he deserves our gratitude. A select Ptolemaic 
bibliography completes this important publication. 


Vou. m3 31 
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I submit the two following criticisms : 1. This memoir is not always 
clearly written, and there are repetitions and other faults of the same 
kind. It is certain that the presentation of the results leaves room for 


much improvement; 2. A geographical index would have been useful. 
G.S. 


Bensaude, Joaquim. — Histoire de la science naulique portugaise 
(Résumé), 110 p. in-4*, Genéve, A. Kunpie, 1917. 


JEAN Mascart a publié naguére dans Jsis (I, 716-718) une étude sur 
un autre ouvrage de BensaupE, son Astronomie nautique au Portugal 
a lépoque des grandes découvertes, Berne 1912. Chargé par la Répu- 
blique portugaise d’étudier et de publier en fac-similé les documents 
relatifs aux origines portugaises de la science nautique, BENSAUDE n’est 
pas resté inactif et nous offre un résumé de ses travaux et un pro- 
gramme de ses recherches ultérieures. I] vaut la peine d’en reproduire 
ici les grandes lignes, car il est clair que la vaste enquéte entreprise 
par Bensaupe pourrait étre facilitée et menée plus vite 4 bonne fin si 
des investigations convergentes étaient poursuivies dans d'autres pays. 


I. Reconstitution de la science nautique portugaise. — Celle-ci débuta 
par la fondation de la base navale et de l'institut géographique de 
Sagres en 1416 par D. Henrigusr le Navigateur, et son progrés fut 
enrayé en 1536 par l'introduction de l'Inquisition. L’histoire qui nous 
intéresse se déroule donc entre ces deux dates : 1416-1536 ('). Il est 
clair que D. Henrique a reconnu trés vite la nécessité de l'alliance de 
la théorie et de la pratique pour assurer leurs progrés mutuels. La 
collaboration intime de l’astrologue et du marin conduisit 4 l’élabora- 
tion de l'ceuvre mére : le Regimento do estrolabio, avant 1485. BENsAUDE 
décrit briévement l'élaboration et l'évolution de ce Réglement. Cette 
élaboration est le résultat de plusieurs séries d’efforts convergents : 
travaux de Sagres; recherche des étoiles antarctiques commencée 
en 1456; destruction de la légende de la zone torride inhabitable, !471 ; 
calcul des longitudes par le soleil; étude des marées et de la gravi- 
tation; progrés de la cartographie ; déviation magnétique et son appli- 
cation au calcul des longitudes. L’histoire de la déviation magnétique 
commence en 1492 (observation de Cooma) et culmine en 1537 et 1538 
dans les travaux de Pepro Noungs et de D. JoAo pre Castro qui « con- 
stituent dans leur ensemble le monument le plus remarquable de la 
science nautique portugaise et les chefs-d’ceuvre de la bibliographie 
nautique européenne dans la premiére moitié du xvi* siécle ». En 1514, 
Jodo pe Lissoa avait cru pouvoir déterminer la longitude 4 l'aide de la 





(?) La derniére date n'est pas un arrét brusque. I] faut entendre vers 1536-1540. 
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déviation maguetique ; J oAo ve Castro fat le premier 4montrer en 1538, 
l'impossibilité de cette méthode. Aprés que |'Inquisition eit paralysé 
la science portugaise, son ceuvre nautique fut continuée par les géo- 
graphes flamands. Bensaupe termine cette premiére partie par un 
résumé chronologique, de 1416 a 1538-1541. 


Il. Astronomie péninsulaire et provinciale au moyen age. — Ce cha- 
pitre esquisse un long programme de recherches sur la science, et plus 
particulierement sur l’'astronomie juive médiévale, en Espagne et en 
Provence. Une telle étude est indispensable a | intelligence de l'ceuvre de 
ZacvuTo (1473-1478) et de PepRo Nunes. Il y a relativement peu de livres 
et de Mss. en Espagne 4 cause des autodafés (dans les deux villes de 
Salamanque et de Grenade il y eut plus d'un million de volumes 
détruits), mais il existe un grand nombre de Mss. dans les autres biblio- 
théques européennes (cfr. ex. gr. travaux de STEINSCHNEIDER). 


Ill. Culture scientifique portugaise. — Le grand siécle du Portugal 
(de 1416 & 1538 env.) ne fut pas grand seulement dans le domaine nau- 
tique. Aux grands noms déja cités il faudrait ajouter ceux des histo- 
riens GaspaR CorREA, DamMIAO DE Goes, — d’ANDREA DE GOUVEA que 
MONTAIGNE appelait « le plus grand principal de France, — du médecin 
Garcia DA Orta (!). Bensaupe cite les noms de plusieurs autres histo- 
riens, mais il faut remarquer que l’ceuvre de la plupart d’entre eux est 
en réalité postérieure a la période de gloire ; il en est de méme de 
l’ceuvre de Camdgs (1572), et de celle de Garcia Da Orta (1563), toutes 
deux accomplies aux Indes. Cela n'est pas étonnant; les grands histo- 
riens et poétes portugais nous donnent les derniers reflets de leur 
gloire nationale quand celle-ci est déja en dessous de l’horizon. Les 
jalons de la décadence sont |'introduction des tribunaux de la foien 1536, 
des autodafés en 1541, de la Société de Jésus en 1545. En 1580, la nation 
entiére se vend a l'Espagne 

Notre ignorance des travaux mathématiques et astronomiques de 
l'dge d'or n'est pas due seulement aux destructions et au chaos causés 
par l'inquisition ; elle est due tout autant au caractére secret que les 
études nautiques avaient pris dés le début. 


IV. L’étude des priorités. — Ce chapitre a pour but de dissiper les 
légendes attribuant la priorité des théories nautiques & des Allemands: 
Reeromontanus, Benamt, Werner. Il manquait A ceux-ci le contact 
intime avec l'expérience, l'inspiration de l'Océan et des grandes explo- 
rations maritimes. — Ce n'est pas |'Allemagne, mais ce sont les trois 
nations latines : l"Espagne, |'Italie et la France qui ont rendu possible 


(*) Voir Isis, I, p. 415-418. 
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l'ceuvre portugaise. Un Italien, MANveL Passanna (1317) fut un des 
premiers organisateurs de la marine portugaise ; un Catalan, maitre 
Jacomo DE Matnorca fut un des organisateurs de Sagres. Rappelons 
aussi la tradition astronomique inspirée dés le xm* siécle par les 
Libros del Saber de Astronomia, tradition magnifiquement continuée 
par les astrologues juifs d’'Espagne et de Provence. — D/autre part, la 
science nautique portugaise a été le point de départ de la science nau- 
tique moderne en Europe; cela parait vérifié dans le cas de l'Espagne, 
de l'Italie, de la France et de l Angleterre. 


V. Le réle de la science nautique portugaise. — Les causes et les 
conséquences d’ordre social des découvertes portugaises sont bien con- 
nues. Quant aux conséquences scientifiques, ce furent surtout des 
changements profonds dans les études astronomiques, géographiques 
et nautiques. Sagres est le début d’une nouvelle époque dans l'histoire 
de la géographie. A la méthode historique, se substitue la méthode 
scientifique. Plus tard l’école des géographes flamands, continuant 
l'ceuvre por tugaise, réalisera une synthése nouvelle, par la fusion des 
deux méthodes. 

Deux appendices complétent les informations données dans le corps 
du livre : I. La science nautique espagnole et Picarerta (l'ceuvre de 
celui-ci n'est qu'un reflet de la science portugaise); II Les prétentions 
de priorité de l’' Allemagne (trés long essai — p. 60-106 — que je n’essaye 
pas de résumer, mais dont les conclusions générales ont déja été indi- 
quées plus haut). 

Il est clair que le livre de Joaquim Bensavupe est plein de faits et 
didées et éminemment suggestif; notre seul reproche c’est qu'il ne 
soit pas mieux écrit. Son auteur n’a pas le génie de l’ordre et de la 
clarté; mais son activité inlassable et perspicace mérite toute notre 
reconnaissance. G. S. 


R. Lespieau. — La Molécule chimique, 286 pages, (185x120). Paris, 
Fétix Aucan (Nouvelle collection scientifique), 1920. (4 fr. 90] 


Travail en tous points excellent dans lequel l'auteur s’est proposé 
décrire l'histoire, généralement mal connue méme par les chimistes, 
des étapes par lesquelles est passée l'idée de la constitution des molé- 
cules (détermination du nombre d’atomes qu’elles renferment et situa- 
tion de chacun d’eux par rapport aux autres), avant d’arriver a la 
limpidité qu'elle offre de nos jours. 

Le livre s’ouvre par un chapitre dans lequel sont passés en revue 
et sévérement jugés les critéres habituellement donnés dans I'ensei- 
seignement pour introduire les notions de mélanges et de combi- 
naisons. — Suit un court exposé, d’aprés Depray, de la notation en 
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équivalents ; puis de la marche adoptée par A. Joy. vers 1892, pour 
introduire dans l’enseignement élémentaire de la chimie, la notation 
atomique en évitant l‘hypothése atomique et en se basant sur les 
prétendues lois fondamentales de la chimie : lois de Darton, de 
RicuTer, de Gay-Lussac. (La collection des cours de Joty, devenue 
depuis la collection Joty et Lespieau, et enfin celle de Lespigau seul, 
jouit d'un succés qui ne se dément pas.) 

L’auteur montre ensuite que ce n’est que par une déformation des 
textes de Berzéiius, de Darton, qu’on a attribué a ce dernier la 
paternité de cette loi toute fantaisiste dite des rapports simples, 
qu’on trouve encore exprimée d'une facgon absolue dans presque tous 
les ouvrages d’enseignement. Puis il examine quelle influence ont 
exercée sur les conceptions de Berzé.ivus relatives aux poids atomiques, 
les idées de Datron, de MiTscHERLicu, les travaux de DuLonG et Petir 
sur les chaleurs spécifiques, ceux de Dumas sur les densités de vapeur, 
et les découvertes de Gay-Lussac relatives aux volumes des gaz qui 
entrent en réaction chimique. Contrairement 4 l’opinion qui attribue 
aux mesures physiques le mérite d’avoir indiqué les poids atomiques 
actuellement en usage, nous voyons que BERZzELIUS a su trouver la 
plupart de ces poids atomiques avec certitude, en se servant beaucoup 
plus de l'étude des réactions et des compositions chimiques que des 
densités de vapeur, des chaleurs spécifiques, ou de l'isomorphisme. 

Mais si la plupart des poids atomiques de Berzéiius sont exacts, il 
n’en va pas de méme des poids moléculaires adoptés par le chimiste 
suédois. ‘Il était nécessaire que la chimie fit de nouveaux progrés. 
Berzé.ivs invoquait a l'appui de ses formules une théorie des volumes 
dont on savait l’inexactitude. GerHarpT en 1842, invoquant des raisons 
de simplicité, d’ homogénéité, mais surtout préoceupé de choisir des 
formules en harmonie avec les propri¢tés chimiques, montre qu’il faut 
dédoubler la plupart des formules employées par Berz&étius en chimie 
organique. La notation de GeruarpT conduit a l’adoption de volumes 
correspondant 4 des volumes de vapeur égaux (22,41), a 0° et 1 atm. 

On arrive ainsi, par des raisons chimiques, 4 des formules vérifiant 
l'hypothése émise par AvoGapro en 1811, qui n’avait eu jusqu’alors 
aucune influence sur la notation chimique, et qui cesse pour ainsi dire 
dés lors d’étre une hypothése pour devenir une loi d’ordre expéri- 
mental, dont le rayon d'action a d’ailleurs été simplement agrandi par 
la découverte de la cryoscopie (Raovtt). 

La mesure des densités des gaz, des points de congélation des 
solutions, fournit les poids moléculaires comme l'étude des réactions 
chimiques, mais celle-ci conduit en outre, aprés les travaux de 
Gay-Lussac, de Dumas et Bouttay, de Berzéiivs, 4 la notion des 
substitutions par résidus, qui améne GERHARDT au principe méme des 
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formules de constitution. Ces résidus deviennent bientdét les radicaux 
(Wurtz, Laurent); et de la notion de radicaux. on passe a la notion 
du typé chimique, introduite par Dumas, élargie par Laurent, Wurtz, 
FRANKLAND, WILLIAMSON, ODLING, et surtout développée par GerHarprT. 
Dés lors, les formules typiques se répandent : WiLLIamson imagine les 
types d'eau plusieurs fois condensée, et l'idée de valence des radicaux 
va faire rapidement son chemin, surtout avec Couper et avec K&xuLé. 

Enfin devait s‘imposer bientét la notion de la stéréochimie du 
carbone dont les promoteurs sont Pasteur d’abord, puis Le Bet, 
Van 'T Horr. 

De tous ces travaux qui s'interpénétrent sont sorties les formules 
moléculaires actuellement en usage. Certes, elle ne sont pas parfaites ; 
M. Lespieav reléve toutes les objections qui peuvent étre faites aux 
formules développées, a la notion de valence, 4 celle des stéréoiso- 
méres. Mais il n'est besoin, pour montrer le réle qu’elles peuvent 
jouer encore a l'heure actuelle, entre les mains d'un savant qui ne 
perd jamais de vue ce principe fondamental que les formules chimiques 
doivent rappeler les réactions, qu’é considérer la voie récemment 
ouverte par les travaux de Werner sur la chimie des complexes. 


L. Guixet (Bruxelles). 


Sivanath Sastri. — History of the Brahmo Samaj, vol. I, x1x +- 306 
+ uxxvi + 15 p., 1911; vol. II, vim + 566 + xxiv + 29 p., 1912. 
Calcutta, R. CHATTERJEE. 


L’auteur de cet ouvrage en entreprit la rédaction dés 1888 4 la 
requéte de Miss S. D. Cotter, qui a écrit elle-méme une histoire du 
Brahmo Samaj, et mit 4 sa disposition les documents nombreux qu'elle 
possédait. I] hésita longtemps a la terminer et a la publier, craignant 
que la part active qu'il avait prise au mouvement Brahmo I|’empé- 
cherait d’étre impartial. Disons tout de suite que son ceuvre dégage 
une trés forte impression non seulement d’impartialité et d’honnéteté 
mais aussi de vraie charité intellectuelle. Indépendamment des his- 
toires et des biographies déja publiées, l'auteur a pu utiliser des docu- 
ments inédits nombreux. Malheureusement son livre est trés mal 
ordonné et pauvrement écrit. Le deuxiéme volume surtout est plutét 
un amas de matériaux qu'une ceuvre achevée. Cependant, malgré ces 
défauts, auxquels il faut ajouter une pénible prolixité, cet ouvrage est 
singuliérement intéressant. 

En effet il nous fait assister 4 l’évolution d'une institution religieuse 
et nous offre presque inconsciemment, comme la vie méme, une foule de 
petites lecons de psychologie sociale et religieuse. L’auteur nous donne 
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de courtes biographies des principaux personnages qui ont guide cette 
évolution. Ces biographies ingénues sont des documents psychologiques 
de premier ordre ; elles nous aident a saisir le développement intellec- 
tuel et sentimental des « leaders » religieux 

Le Brahmo Samaj [un Brahmo est un adorateur de Brahma, l'esprit 
supréme de |'Univers, c’est-a-dire un théiste; Samaj signifie société ; 
le Brahmo Samaj est done la Société des Théistes] a été créé le 
20 aoat 182+, par le Raja Ram Monun Roy (1772-1833); le premier 
temple fut consacré le 23 janvier 1830. Ce mouvement était surtout une 
réaction contre l’animisme et l'idolitrie hindouistes. Roy était un 
Hindou, mais il avait été fortement influencé par une éducation arabo- 
persane et avait révé une fois de plus de concilier les aspirations reli- 
gieuses de l’Inde et de l'Islam. Le Brahmo Samaj était un culte mono- 
théiste, répudiant les idoles, les saints, les images; c’était une sorte 
de réaction protestante. Roy s’efforca de lui conserver le caractére 
d'une institution purement hindoue et aussi celui d'une institution pure- 
ment religieuse, capable d'unir tout les hommes quelles que fussent 
leurs conceptions d’ordre social. A la mort de Rammonun Roy, la jeune 
église vivota jusqu’au moment of Devenpra Natu TaGore (1817-1905) 
en devint le directeur. Malgré l’extréme modération de celui-ci, l'église 
ne cessa d’évoluer. A la suite de longues discussions sur ]'infaillibilité 
des Védas, il ne put résister aux tendances rationalistes ; plus tard il 
ne réussit pas davantage a contenir les poussées d’ordre social qui 
amenérent peu 4 peu un schisme dans l’église. 

Le troisiéme inspirateur, le plus génial des trois peut-étre et certai- 
nement le plus complexe, fut KesHus CHUNDER SEN (1838-1884). Celui-ci 
avait été fortement influencé par la pensée chrétienne et il étendit 
encore le syncrétisme du Samaj. Il attacha de plus en plus d’impor- 
tance aux devoirs purement moraux et sociaux, introduisit dans son 
église les idées chrétiennes de repentir et de priére; il y introduisit 
aussi la ferveur et l'habitude des dévotions journaliéres et insista sur- 
tout sur la pensée déja énoncée par le Rajah Roy que « le service de 
l'homme est le service de Dieu ». En somme sous I'influence de Sen, le 
Brahmo Samaj au lieu de rester une sorte de protestation contre les 
superstitions religieuses, prit un caractére positif. Malheureusement, 
le mariage de la fille de Sen en 1878, dans des conditions qui impli- 
quaient un abandon de I'idéal du Samaj, causa un trés grand scandale, 
un nouveau schisme et amoindrit l'influence morale de l’Eglise en 
méme temps que celle de son chef. 

Plusieurs documents sont reproduits in extenso dans les appendices. 
La publication d'un troisiéme volume était annoncée en 1912, mais je 


ne sais s'il a paru. 
G S. 
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LuuBohai e€ig thv ictopiav twv QuomKwv emotnudy Kai idiwes tis 
xuueiag bd MIXAHA K. ETEMANIAOY. € + 232 Ted. "Ev ’AShvaic. 
Baoikixév turoypageiov NIK. AO. XIQTH, 1914. 

[tuudtor Apay. 4). 


Micne, Srépuanipks, professeur agrégé d'histoire de la chimie a 
l'Université d’Athénes et collaborateur au Dictionnaire historique de 
la langue greeque, nous offre ici une collection de quatorze essais 
relatifs 4 l'histoire des sciences. Ces essais ont paru d’abord dans 
diverses revues grecques et étrangéres. Je me borne a renvoyer ici 
aux derniéres. Voici quelques indications au sujet de chacun de ces 
essais. 


I. XKéweig mepi tig dpyaiag EAA. EmiotTHuNs (Réflexions sur la science 
grecque ancienne). — Dans nos comparaisons entre les connaissances 
scientifiques des anciens et des modernes il ne faut pas se laisser 
induire en erreur par l’identité de certains termes techniques. La 
caractéristique de la science grecque c’est un mélange d’observation 
et d'inspiration. Le grand organisateur de la science antique, ARISToTE, 
base la recherche sur deux axiomes : 1° la Nature ne fait rien en vain; 
et 2° il ne suffit pas de considérer une partie d'une question, il faut la 
considérer tout entiére. La meilleure méthode de l'histoire des 
sciences est la méthode critique. 


I. ‘Emorhun xai ddpaveia (Science et inertie). — (Voir aussi Revue 
des Etudes grecques, t. XXXI, p. 205. Paris 1918.) Esquisse d’une 
philosophie de l'histoire basée sur l’extension du principe de |l'inertie 
de son domaine propre a toutes les manifestations de notre vie. Les 
hérédités, les habitudes, les instincts, les préjugés, les croyances sont 
comme des mouvements rectilignes uniformes ; le retour des idées 
(lavatisme de la science) est comme un mouvement rotatoire. La 
science traditionnelle et la pensée novatrice sont comparables respec- 
tivement a des forces centrifuge et centripéte. 


III. Yayuoupyixh xai Xupeia (L’art psammurgique et la chimie). — 
(Voir Chymeutische Miscellen, Archiv. f. d. Gesch. d. Naturw., 1911, 
Bd. 3, p. 180.) L’auteur montre que la Chrysopée prit son origine dans 
la métallurgie des sables auriféres de l'Egypte, donne une nouvelle 
étymologie du mot Xupeia et révéle des méthodes des laboratoires chy- 
meutiques, considérées jusqu’ici comme tout a fait fantastiques. Le 
travail mécanique de la réduction des roches noires contenant le quartz 
blanc aurifére en sables, s'appelait Psammurgie ou art psammurgique. 
Le traitement de ces sables par le feu était exécuté par les prétres 
dans leurs temples. Les sables mélangés avec des fondants, dont le 
principal était le plomb, se transformaient en une fonte d'or (t00 xpuciou 
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76 xvua). A l’époque des invasions des Ethiopiens et surtout des Perses, 
les prétres tinrent secret l'art sacré de la chrysopée, c’est-a-dire la 
fabrication de l’or par les fondants seuls. De cet art sacré les Grecs 
d’Alexandrie ont dérivé la Xuueia ou chymeutique, c’est-a-dire l'art de 
la préparation du chyma (composition) de substances métalliques 
transmuables en or. Cet art était basé sur une théorie de métaux. 
Ceux-ci s'appellent des sables (xutd) et sont considérés comme des corps 
primitifs ou simples (genres) qui se combinent entre eux par affinité 
(ovyyéveia) ou en s’altérant produisent les espéces (oxydes et sels). Pour 
transformer ce chyma en or, on le colorait d’abord en noir (la couleur 
des terrains auriféres), puis en blanc ‘la couleur du quartz) par des 
lavages avec les eaux divines (rappelant le lavage des sables) et enfin 
en jaune (la couleur de l’or) au moyen d’une substance intermédiaire 
(to wemitefov) qui en se développant devint la pierre philosophale. Ce 
procédé s’appelait méthode égyptienne, opposée a la méthode persane, 
qui pratiquait la chrysopée 4 l'aide d’enduits externes. C’est ainsi que 
cette Xuueia ou Xupeutixi, l'art de chyma, est un produit de la civilisa- 
tion grecque d’Alexandrie. Se basant sur ces données, l’auteur divise 
l'histoire de la chimie en quatre grandes périodes : 1° la Prochimie, 
les connaissances minéralogiques et métallurgiques des anciens ; 2° la 
Chymeutique ou l'art sacré des chymeutes grecs d’Alexandrie et de 
Byzance ; 3° l'Alchimie; 4 la Chimie moderne. 


IV. Xnuewouata trowxihka. — Notes diverses publiées dans diverses 
revues, par exemple : Mitt. zur Gesch. d. Med., t. XIII, p. 39; Berliner 
Philol. Woch., 1914, p. 1472; Chemiker Zeitung, 1911, p. 1267 ; Byzan- 
tinische Zeitschrift, 1913, t. XXI1, p. 377-380 ; Revue des études grecques, 
t XXVIII, p. 39-42, t. XXXI, p. 197-206 ; 1° notes chymeutiques et 
alchimiques, explications et corrections aux textes des alchimistes 
grecs (BerTHELOT), aux Papyrus de Leide (LEEMANs) et Holmiensis (La- 
GERCRANZ), etc. ; 2° notes prochimiques, explication d’anciens textes 
chimiques ; 3° notes physiques, explication d’anciens passages phy- 
siques. 

V. Eig tiv iotopiav tig dvakutixii¢g xuueiag (Contribution a I’his- 
toire de la chimie analytique). — Voir Mit. sur Gesch. d. Med.,t. XV, 
p. 85-89, 1915). 

VI. Tlepi tuwv rotiuwy Udatwv Tapa Toig dpyaiorg (Les eaux potables 
dans l'antiquité).— Voir Revue des études grecques, t. XI, p. 480-1, 1912; 
le l'eau, les propriétés de l'eau ; 2° les eaux, eaux célestes, eaux de 
neige et de glace, eaux de pluie, eaux stagnantes, eaux chaudes, orien- 
tation des sources; 3° examen de l'eau potable, densité, aspect, odeur, 
goat, propriétés digestives ; essai de l'eau par le vin, examen de sa 
température, de sa capacité de cuire les légumes, de blanchir le linge 
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d’attaquer le cuivre ou l’argent; 4° adoucissement de l'eau par |'ébulli- 
tion, le filtrage et le repos; l'eau battue. Cet essai contient une compléte 
terminologie hydraulique des anciens avec renvois détaillés aux sources 
(Les essais III et VI sont les morceaux de résistance de l’ouvrage ; ils 
en forment la moiti¢.) 


VII Tlepi Bapvtntog mapa Toig apyaiorg (La gravitation dans I'anti- 


quité). 
VIII. Tlepi Sepu0d kai wuxpod mapa toi¢g dpyatiorg (Le chaud et le 
froid dans l'antiquité). — Comparaison des idées des anciens avec 


les doctrines modernes. 

IX. Fakthaiog xai “ApiototéAng (Gati.éeet Aristore).— La premiére 
loi de la chute des corps et le principe de l'inertie se retrouvent dans 
la physique d’ARIsTOTE. 

X. Tlepi méwews cat’ “Apiototéknv (La méyic d’aprés ARIsTore). — 
Le mot téwi¢ chez ARISTOTE est un terme général qui sert 4 désigner la 
digestion, la maturation des fruits, la cuisson et la coction, la putré- 
faction. 

XI. Ta tehixad aitia Kat’ “ApiototéAny (Les causes finales d’aprés 
ARISTOTE). 

XII. Ta xpuceia tij¢ M. ’Aciag év ty Gpyaidtnti. — La réputation 
du Pactole de rouler des paillettes d'or est une légende causée par la 
fertilité de la Lydie. 

XIII. *H pidtog, } davdapaxn xa TO KivvaBapi mapa Toi¢ apyaiors 
(Le milte, la sandaraque et le cinabre des anciens) — Détermination de 
ces trois minéraux rouges et explication des textes anciens y relatifs. 
(Voir Reoue des Etudes Grecques, 1918, t. XX XI, p. 197-206.) 


XIV. Metahdoupyixad pvotipia (Les mystéres métallurgiques). — 
Petite note sur les mystéres métallurgiques en Egypte et en Grace. 

On voit que le livre du Prof. SrtpHantpés contient une abondante col. 
lection de faits et d’'idées et mérite d'étre étudié. Il est regrettable qu'il 
n’ait pas cru deyoir y ajouter un index renvoyant aux textes et aux 
termes techniques cités. En dehors des autres articles du méme auteur 
auxquels j'ai fait allusion au cours de mon analyse rapide de son livre, 
il faut encore citer ses « Petites contributions a l'histoire des sciences » 
parues dans la Revue des Etudes grecques, 1915, t. XXVIII, p. 39-42 et 
1918, t. XXXI, p. 197-206, et une note dans les Comptes Rendus de 
l’Académie des Sciences sur le feu grégeois ou le feu liquide des By- 
zantins (t. 167, p. 165-167, Paris, 1918). D’aprés les textes byzantins, le 
feu liquide des Byzantins n’était autre que le pétrole, nommé alors 
naphtas duquel mot provient peut-étre aussi, par une traduction 
grecque, le terme feu liquide. 
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J’espére beaucoup pouvoir publier plus tard dans Jsis. des notes de 
M. SrépHanipks sur l'histoire des divers termes techniques grecs. 
G. 8. 


Hermann Diels. — Antike Technik. Sieben Vortriige. Zweite, erwei- 
terte Auflage Mit 78 Abbild., 18 Taf. und 1 Titelbild, vii + 2438S. 
Leipzig, TruBNer, 1920. 


In normal circumstances the first ed. of this book which appeared in 
1914, would have been duly reviewed in Jsis. Fortunately a second 
edition just published gives us a new opportunity to speak ofit. This 
new ed. is considerably enlarged, a seventh essay on ancient clocks 
80 p.| having been added. The text of the other essays has also been 


slightly improved. Short remarks on the 7 essays follow : 


I. Greek science and technology (39 p.). — A general survey of the 
subject read at the « Marburger Philologentag » in 1913, concluding 
apropos of ARCHIMEDES with a strong plea for a more intimate union 
between theory and practice, and a warning against stereotyped 
teaching. 

II. Ancient doors and locks (17 p.). — From the time of Homer on. 
Excellent account with a number of illustrations. Deals chiefly with 
Homeric and with balanos locks 


III. Steamengine, automaton, taximeter (14 p.). — Chiefly about 
Hero of Alexandria. 


1V. Ancient telegraphy (20 p.). — Deals with ciphered and other 
secret messages in antiquity and with various methods of communica- 
tion between distant places. 


V. Ancient artillery (30 p.). — Deals with mediaeval knowledge as 
well. 


VI. Ancient chemistry (34 p.). 


VII. Ancient clocks (78 p.). — This, by far the longest essay of the 
series, was read before the Prussian Academy of Sciences in 1917. 
Drets speaks first of the various gnomons, including a study of the 
famous « twin dials » discovered at Pergamum in 1907 and of many 
other famous sundials of antiquity with the necessary explanations 
and diagrams, — then of the various types of clepsydras and finally of 
afew mechanical clocks of mediaeval times. Die1s had himself recon- 
structed the astronomical Salzburg clock after having identified its 
fragments with Vitruvius’ description of a horologium hibernum, or 
anaphoricum, but the model constructed by him was destroyed by the 
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German soldiery which plundered the Academy on Nov. 10, 1918 (0 
Nemesis!). 

These essays do not bear analysis. Suffice it to say that they are 
excellent accounts of each subject, clear, complete, up-to-date, with 
profuse bibliographical information and other references. It is very 
gratifying that one of the greatest classical scholars of our time has 
taken the pains of making such elaborate investigations into the tech- 
nology of the ancient. Is ita sign of a change of heart in the philolo- 
gical brotherhood, or is Hermann Diets still a glorious exception ? 

At any rate we welcome his generous attempt to reconcile science 
and the humanities and propose it as a noble example to the philolo- 


gists and to the scientists. 
G. 8S. 


Carra de Vaux, Bernard (Baron). — « Notes d’histoire des sciences ». 
Journal Asiatique, t. 10, p, 449-461 Paris 1917. 


I. Mavuristos. Le savant grec auquel les Arabes attribuent l’inven- 
tion de l'orgue. Peut-étre ARISTON ou ArRisTOos, l’ami auguel Puiton dédie 
ses ouvrages? C. d. V. doute de la réalité de ce Mauristos inconnu des 
Grecs. — II. Purisa. Un savant grec alexandrin? peut-étre ProLim&e’ 
— ILI. Le karastoun. Ce mot siguifie balance, ce n’est pas un nom 
d'auteur, Hériston, comme |’a cru Dunem. — IV. La numeration par 
signes. Pratiquée par les Arabes et enseignée dans un traité perdu de 
ABou'L-KASIM EL-ANTAKI (} 987). — V. La sémantique calculer-jeter. — 
VI. Sens du mot gobdar. Poussiére, le calcul gobar est celui que |’on fait 
en tracant les chiffres sur la poussi¢re. Autre interprétation : l'écriture 
gobdar est « une écriture si ténue qu'elle ne peut étre lue qu’avec un effort 
de la vue ». Le mot gobar est resté spécialement appliqué 4 la variété 
occidentale des chiffres arabes. — VII. La régle des buveurs. Regula 
potatorum ou regula virginum ou regula coeci, coecis. Or, siki en persan 
veut dire vin. La régle serait d'origine persane? — VIII. Le double 
sens du mot cifra : chiffre et zéro. Ce double sens est dai au fait que 
deux termes arabes parfaitement distincts sont venus se confondre 
dans le seul mot cifra. — IX. La suspension 4 la Carpan. Le participe 
persan gardan, qui tourne (gardaniden = tourner) suggére que c’est une 
similitude de noms qui fit attribuer 4 Carpan cette invention antique 
transmise par la Perse. 

Ce résumé aussi bref que possible suffit 4 montrer l'intérét 
que présentent les notes de B. Carra pe Vaux, méme si l'on ne 
peut s’empécher d’étre un peu sceptique quant a l'emploi des procédés 
étymologiques. Aux indications données par l’auteur, je me permets 
d’ajouter les suivantes : 
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I. C’est la publication dans Al Machriq du texte arabe de trois traités 
grecs perdus sur les orgues par le P. Cueixno, Beyrouth 1906, qui 
a suggéré cette premiére note. Ce méme texte a causé la publication 
d'un mémoire important de WiEpEMANN et Hauser. « Byzantinische und 
arabische akustische Instrumente ». Archio f. gesch. d. Naturw., V1I1I, 
p. 140-166, 1918 (Isis, ILI, p. 478-479) 

IX. Sur la suspension a la CaRDAN, voir BertHoLD Laurer, CARDAN’S 
suspension in China, Hotmes’ anniversary volume, p. 288-292, 1 pl. 
Washington 1916. Laurer y décrit un brasier ou brale-parfum chi- 
nois (Mine) — un bol monté a la Carpan a l'intérieur d'une sphére. 
La tradition chinoise attribue cette invention a Ting Hovan, un méca- 
nicien fameux de l'époque des Han. Son origine est évidemment hellé- 
nistique. L’explication étymologique proposée par CaRRA pe Vaux est 
intéressante, mais n’est-il pas plus simple d’admettre que la suspension 
porte le nom de CaRDAN, parce que c’est en effet 4 CaRDAN que les 
Occidentaux modernes doivent de l’avoir connue? G. S. 


Singer, Charles. — Early English Magic and Medicine. From the 
Proceedings of the British Academy, vol. IX, 34 p., 12 fig. London, 
H. Mitrorp, 1920. [4 sh.]. 


I believe it worth while to publish a rather long analysis of this 
brilliant study of English pre-Arabian medicine, hoping that it maf 
entice a few more men to help Sincer to reclaim this most promising 
ground. Pre-Arabian or Dark Age medicine, as far as England is 
concerned, extends to as late a period as the middle of the xm cen- 
tury. What we know of it is based on archaeological and literary 
evidence, and Sincer has considered only the literary material, that is 
the manuscripts. In such a study there are three sources of error 
against which we must guard: 1. « We must resist the temptation of 
inferring the primitiveness or the reverse of any practice from the date 
of the MS. in which it is found »; 2. Magic is an essentially syncretic 
process. Magical practices spread easily very far and they may 
remain unaltered a considerable time. Hence any judgment based on 
the occurrence of such practices must be extremely careful; 3. The 
actual language in which the documents have come down to us — 
English or Latin — is hardly more than an accident. 

After these preliminary remarks, SincEr proceeds to decompose the 
very complex mass of Anglo-Saxon medico-magical literature, and 
analyzes successively the eight following constituent parts : 

I. Greek medicine filtered through Latin (true Dark Age Medicine). 
— We must distinguish on one hand the real translations, the most 
popular authors being Dioscorives, GALEN, Ortsasivs (1v" c.), ALEXAN- 
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pek of Tralles (vi) and Pau. of Aegina (vu) and the adaptations such 
as Psrvupo-Dioscoripes, de herbis feminis (vi™?), Pseupo-APuULeius, de 
herbis (1v"?), Sextus P.acirus PAPYRENSIS, de medicina ex animalibus 
(rv), MarceLius Empiricus of Bordeaux, de medicamentis (v“) and 
the Pseudo Hippocratic Epistles (1v“’?). The fundamental ideas of 
this debased Greco-Latin medicine is the doctrine of the four elements 
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and the four humours, and the close relation between the macrocosm 
and the microcosm. Some magical devices, such as the Sphere of 
Pyruacoras reached England by this channel. 


Il. Ecclesiastical elements. 


Ill. Salernitan texts. — These two elements are easily traced and 
need only be mentioned. 


IV. Native Teutonic Magic and Medicine. — This may be distin- 
guished from the material belonging to the previous groups by the 
presence of four characteristic elements : the doctrine of specific 
venoms, the doctrine of the nines, the doctrine of the worm as the 
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cause of disease and lastly the doctrine of the elf-shot. Much of this 
Teutonic material is properly Indo-Germanic but it was introduced in 
England through Teutonic channels. 


V. Celtic Magic. — True Celtic magic in the Leechdoms is betrayed 
by a number of Celtic words and phrases used as charms, also by the 
use of such symbols as the so-called « Circle of CoLumcitie ». Apart 
from this Celtic magic proper one must also consider the very peculiar 
form of magic which filters through the Hisperic medium. The 
Hisperic literature (so called from its longest and most important 
monument, the Hisperica Famina) is written in an extraordinarily 
artificial and syncretic language containing English, Celtic, Greek, 
Hebrew, Syriac and other elements. Its authors were men of Celtic 
speech ; its center of activity was probably Ireland and it flourished 
chiefly in the vn™ century. The most important MSS. date however 
of the vi or rx™ century. 


VI. Southern Plant-Lore. — This is perhaps the most attractive of 
all the elements constituting Anglo-Saxon medicine. The early 
English botanical texts are debased copies of classical works, but the 
figures illustrating their herbals are sometimes original and interest- 
ing, « some of these attain a degree of realism and truth exhibited in no 
other department of mediaeval art ». Let us hope that an extensive 
study of these early herbals will soon be made. Anyone undertaking 
it should get into touch with Sincer and avail himself of the rich 
manuscript material which he has already collected. I will only say 
here that the early English herbals were made under Southern 
influence ; they do not seem to be connected with the famous Viennese 
Dioscoripes MS. (v1 and vi" c.). 


VII. Byzantine Magic and Theurgy — Scattered instances of the 
use of Greek script or phrases in the writing of a word of power, none 
of which clearly involves a knowledge of the Greek language. 


VIII. Pagan Roman spells. — This, like the preceding source, is 
more a matter of accident, than a real tradition. Ancient and distant 
material always appealed to the mystic mind because of its exotism 
and often because of its very unintelligibility, and once included in 
the magical system the formidable traditionalism of superstition would 
keep it in indefinitily. 

I must refer the reader to Srincer’s paper for more details, although 
the paper itself is not at all an exhaustive treatment of the subject, 


but simply a most suggestive programme. G. §. 
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Franz Joh. Miller. — Studien zur Geschichte der theoretischen Geo- 
disie, vu1 + 203 S. Augsburg, Rosenaustr., 38, 1918. 


Collected essays on the history of geodesy, formerly published in 
the Zeitschrift des bayerischen Geometervereins between 1906 and 1909. 
The whole if not a complete history, is a least a very remarkable col- 
lection of the fundamental materials for such history. The two main 
problems of higher geodesy are the measurement of the terrestrial 
spheroid, and the determination of the shortest distance between two 
points of its surface. Although Peter Apianus had some notion that 
the earth was not a perfect sphere, the history of the first problem only 
begins with HuyGens and Newton. The history of the second problem 
starts later of course, in 1697 when Jou. BERNOULLI enounces it clearly ; 
« Deux points étant donnés sur une superficie convexe, on demande 
une maniére d'y décrire géométriquement d’un de ces points a l'autre la 
ligne la plus courte », although he considers only surfaces of revolu- 
tion. The following year, the same BERNOULLI, stimulated by a letter 
from Lerpniz, discovered the fundamental property of the geodesic 
line, that is, that it has for its principal normal at every point the 
normal to the surface at that point. That was asplendid beginning, 
but Bernovun.i and his brother dropped the subject there and one has 
to wait 35 years for the next development : CLarraut, 1733. D* Miter 
has tried-to consider the works of all the authors who dealt with 
geodesic lines. It is clear that I cannot make here a detailed summary 
of his investigations. It will suffice to say that for each author he 
has gone back to the sources, which he quotes, giving extracts from 
the original text whenever possible and that his explanations are 
clear, brief and to the point. D* MiiL_er gives us also enough biogra 
phical information about each mathematician considered by him, to 
give to his history a touch of life and humanity. 

After CLarraut comes Ever 1755; then Dionis pu Stsour (Traité 
analytique des mouvements apparents des corps célestes, 1787-1789) ; 
DELAMBRE; LEGENDRE; LAGRANGE. Contrast between French and 
German geodesy by the end of the xvm' century. The first 
German geodetic work was undertaken in Wiirttemberg and Bavaria 
respectively by BOHNENBERGER (1765-1831); and Jou. GEoRG VON SOLDNER 
(1776-1833). BarnaBas Ortan1 (1752-1832). Gauss; Besser. The com- 
pilers : Puissant, Lapiace, Franceur in France; J. L. Spatu, 
J. C. Epvuarp Scumipt, J. A. Grunert, Decker and Pu. Fiscuer in 
Germany. 

At the end of the Hanoverian degree measurement by Gauss a second 
stage in the development of geodesy was completed (if we consider as 
a first stage the period of the French degree measurements). With 








REVIEWS 439 


the beginning of the third and latest stage (Baryer 1831), division of 
labour sets in : part of the work is now being done by physicists, another 
part by astronomers, another by mathematicians; the synthesis and the 
executive work remaining in the hands of the professional geodesists. 
Jon. Jak. Baryer (1794-1885), K. G. J. Jacopi; P. A. HANSEN ; Bacnoven 
von Ecur; WINTERBERG; HALPHEN; BREMIKER; JORDAN. Modern 
researches on the applications of the theory of geodesic lines to sur- 
veying problems : SapeBeck; ALBRECHT; JORDAN; CiscaTo; Nosiii: 
PizetTt1; Forsytu. — New textbooks : CLarKe 1880; Hetmert 1880; 
W. Jorpan and K. Steppes, 1882; Pao.o Pizzerti 1905; Bucnnorz 1908. 
The encyclopaedias (examination of eleven encycl. from the geodesic 
point of view. By the way a most interesting and useful undertaking. 
Should such comparisons be repeated about many other topics we 
would at last be able to compare and weigh the various encyclopae- 
dias in a scientific way). A last chapter contains additional notes on : 
Priority discussion between Ivory and Besse. ; Srein’s textbook 1825; 
Isaac DauBy (1744-1824); Isaac TopHUNTER; G. ZACCHARIAE; Pvcct's 
textbook 1883-1887. A very useful book. é. & 


Hans Driesch. The History and Theory of Vitalism. Authorized 
translation by C. K. Oepen (Revised and in part rewritten for the 
English edition by the author), vin + 239 p. London, MacmiLian, 
1914. 


I think that nobody has presented the vitalistic point of view more 
clearly and more forcibly than Hans Driescu. It is no wonder then 
that the German edition of his History and Theory of Vitalism (1905) 
has soon become a classic of biological philosophy and has had the 
honour of being translated into Italian and into English. It would 
hardly be necessary to review this book if its new English form were 
not substantially different from the original one. 

There are three parts in the book : a short introduction, the historical 
part (175 p.) and the theoretical part. The historical part has re- 
mained essentially the same, but the theoretical part is very different, 
the author’s views having changed in the meanwhile « The change is 
due to the fact that he no longer believes that qualitative Energetics 
can take the place of a real theory of matter (whether mechanical or 
electrodynamical). He now regards a critical metaphysic as possible, 
and no longer supports any kind of conceptual phenomenalism as the 
final word of philosophy ». 

The introduction is devoted to a definition of the subject. Driescu 
distinguishes three kinds of teleology : purely descriptive, static and 
dynamic. Static teleology leadsto a mechanistic theory of the organ- 
ism ; for ex., L. J. HeNpERSON’s works are admirable expositions of 
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static teleology. Dynamic teleology leads to vitalism, that is to the 
recognition of the « autonomy of vital processes ». This distinction 
between static and dynamic teleology gives the author a criterion by 
which he can test every body of doctrine and makes easier his histo- 
rical analysis. 

This analysis proceeds in the following way (I only quote the names 
of the protagonists as selected by Drizscu): a) AristoTLE; 5) Harvey, 
GrorG Ernst Stasi; c) Burron, NEEDHAM, Mavupertuis, C. F. Wo rr, 
Bonnet, HALLER, BLUMENBACH; d) KANT; e) OKEN, Rew, TREVIRANUS, 
Jou. Miitter, Liesic, ScHOPENHAUVER. So much for what he calls the 
old vitalism. — A second chapter is devoted to the critics and th» ma- 
terialistic reaction (Lorze, BerNAanp; the Materialist-Darwinian ten- 
dency); a third one, to modern vitalism (Ep. v. Hartmann, Ep. 
MONTGOMERY, etc.). 

I will not attempt an analysis of the theoretical part, as it would 
almost inevitably entice me to discuss the vitalistic ideas. This part 
is very different from the corresponding one in the German edition of 
1905. The German text offered an inductive view of the question. The 
same method has been used by Drigscu in two other books: The 
Science and Philosophy of the Organism (Girrorp lectures). London, 
Buiack 1908 and The Problem of Individuality (London lectures), Lon- 
don, MacmiLuan, 1914. On the contrary in this English translation an 
attempt is made to develop what might be called « deductive vitalism »: 
« areal union of logic and biology, or rather a filling out of certain 
departments of logic with biological facts » (p. 188). The same trend 
characterizes his « Ordnungslehre, ein System des nicht metaphysi- 
schen Teiles der Philosophie mit besonderer Beriicksichtigung der 
Lehre vom Werden », lena, Diepericus, 19]2 and also « Die Logik als 
Aufgabe, eine Studie tiber die Beziehung zwischen Phinomenologie 
und Logik zugleich eine Einleitung in die Ordnungslehre », Tiibingen, 
Moar, 1913. 

I try to mention and analyze briefly in the Critical Bibliography of 
Isis the main publications on the vitalistic controversy and the reader 
will find under the heading « Biology », an up-to-date bibliography of 
the subject. I beg to draw his attention to the results of a symposium 
at Harvarp University published in the Philosophical Review, t. 27, 
p. 571-645 (see Jsis, III, p. 128). G. 8. 
Edv. Hjelt. — Geschichte der organischen Chemie von Altester Zeit bis 

sur Gegenwart, xu +- 556 S. Braunschweig, Friep. Viewse, 1916. 


But for a much shorter history published by ScHorRLEMMeER, almost 
thirty years before (') this is the first book exclusively devoted to the 


(*) Der Ursprung und die Entwicklung der organischen Chemie, vu + 1998. 
Braunschweig, Viewre, 1889. 
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development of organic chemistry. Originally written in the form of 
independent monographs, it is very remarkable to what extent its 
author has been able to consolidate these fragments into one harmonious 
whole. It is a well-informed, well-digested and well-written account. 
No attempt has been made to give us biographical sketches of the 
chief actors but Hye.t has made extensive use of memoirs, letters and 
other biographical materials to allow us to understand the psycholo- 
gical basis of this history, that is the development of chemical ideas 
in the minds of rival scientists. The history of chemistry in the 
xix"® century opens a splendid field for such psychological investiga- 
tion because of the long controversies which went on in an almost 
uninterrupted succession. — Outside of the biographical details having 
an immediate bearing on these controversies, HjELtT does not give us 
any information on the men to whose labour and devotion we owe the 
progress of organic chemisiry. He seems to assume that the reader 
knows them anyhow. This is a great mistake, the more so that I hope 
that many young chemists will study his book and use it as a source 
of inspiration for their own work. On the other hand as it is not 
at all easy to interrupt repeatedly one’s narrative in order to insert the 
necessary portraits, the best solution would perhaps be to place these 
in the footnotes as was done, for inst., by Karu von Zirre in his 
history of geology. I hope that a new edition may soon give Hse.r an 
opportunity to add these biographical sketches. He might then also 
add a subject-index, the absence of which in a book of this kind can 
but be deprecated. 

The plan of the book seems very satisfactory. Of course the devel- 
opment of organic chemistry did not really take place until after the 
beginning of the last century. Het did well not to devote more than 
a short chapter to the preceding times, since whatever was known in 
those times belongs rather to the history of chemistry, than to the 
history of any of its (then inexisting) branches. But from the begin- 
ning the development of organic chemistry took place in many various 
directions and it soon became exuberant and really bewildering. The 
historian’s greatest difficulty is then to reconcile the needs of a chrono- 
logical sequence and of a systematic and intelligible account HJse.tT 
has solved this problem by collecting the great mass of facts involved in 
the discovery and study of new substances (what we might call descrip- 
tive chemistry) into four chapters (IV, VIII, XI, XVIII) relating to 
four consecutive periods. Each of the other chapters is then devoted 
to some topic of theoretical chemistry, as much as possible in the 
chronologic order of their apparitions. The order is as follows (for 
brevity sake, I only quote the most important topics of each chapter) : 
I. Prehistory (which contains for ex. a paragraph devoted to what 
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R. Louius called the consolatio ultima corporis humani, alcohol). — 
II. Conception of organic chemistry. — III. Brrzerivs’s views on 
organic chemistry. W6xHLER’s synthesis of urea. Views on organic syn- 
thesis. — IV. Descriptive chemistry, 1800-30 ; Isomerism (1822-35). — 
V. Constitution of ethers; radical theory. — VI. Substitution theory 
(1834-45). — VII. Lirsic’s theory of polybasic acids; Geruarpt’s and 
Lavurent's efforts; Unitarism; Homology (1839-48). — VIII. Descriptive 
chemistry (1831-50). The first physicochemical investigations (Kopp, 
1841). — IX. Radical theory (cont.). Type theory of Wituiamson and 
GERHARDT (1849-54). — X Multiple and mixed types, etc. Karlsruhe 
meeting, 1860. — XI. Descriptive chemistry, 1851-60. — XII. Quadri- 
valence of carbon. K&kuL& and Couper on the linkings of the atoms. 
Structure of organic compounds, 1859-65. Unsaturated compounds. — 
XIII. Isomerism, 1858-65; Constitution of simple organic compounds. 
Kobe's opposition to the structure theory. BLomstranp’s « Chemie der 
Jetztzeit », Berrnetor. — XIV. Kéxukt’s benzine theory; Theory of 
aromatic compounds, 1865-90. — XV. Constitution of naphthalene, 
anthracene, phenanthrene, pyridine and quinoline. — XVI. Stereo- 
chemistry.— XVII. Synthetic methods. — XVIII. Descriptive chem- 
istry since 1860. — XIX. Tautomerism, desmotropism, pseudo- 
acids and pseudo-bases, etc. — XX. Stereochemistry since 1887. — 
XXI. Extension of the notion of aromatic compounds. Benzine theory 
since 1890. New views on unsaturated compounds. — XXII. Aniline 
colours. Relations between colour and constitution. Chromoisomerism. 
Fluorescence. New ideas on valence. — XXIII. Biochemistry. Chloro- 
phyll, hemoglobine, enzymes, fermentations. Photochemistry. — 
XXIV. Physico-chemical methods. Relation between chemical consti- 
tution and physical, physiological, pharmacodynamical properties. 
Artificial synthetic drugs. Nomenclature. — XXV. Conclusion: a rapid 
survey of the whole development showing the relative importance of 
the different schools. 

Of course I realise that such a telegraphic summary as the one I 
have just outlined will be of no use to those unfamiliar with this 
wonderful development, but then the book is meant only for trained 
chemists. In these days of international turmoil, it is more difficult 
than ever to judge impartially the works of the scientists of many 
nations. How impartial is the author of this book? Epv. Hygtr is 
(or was at the time of writing) professor and vice-chancellor of the 
University of Helsingfors. His book gave me an impression of great 
fairness; besides it was almost ready when the war broke out, the 
writer being then in Germany. On the other hand it is clear that his 
sources of information are overwhelmingly German. In conclusion, I 
believe that this book should be translated into English but that 
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advantage should be taken of this opportunity to check his statements 
and to add notes completing the text on the basis of French, English, 
Italian and American documents. This is less a criticism than an 
indirect eulogy of Hsevt’s book ; as it is, it is already so good that it 
deserves to be treated in the same way that Lapensure’s history was 
dealt with by A. Corson. However fair a man may be, it seems impos- 
sible that a history based chiefly on documents from one country be 
equally complete with regard to the other countries and give them 
full credit. G. S. 

Letts, E. A. — Some fundamental problems in chemistry old and new, 

x1 ++ 235 p., 44 fig. London, ConstasBte, 1914. 


This book is of a kind of its own; neither historical, nor systematic, 
neither philosophic, nor popular. It is divided into two main parts 
entitled : the older chemistry, the newer chemistry, but the first one 
deals with a good number of new chemical facts too and is much 
shorter. The truth is that the author has no historical training, no 
idea of historical accuracy, no real interest in history. His « newer 
chemistry » consists of the effects of electrical discharges in high 
vacua, radioactivity, Lockyer’s theory of inorganic evolution and 
ARRHENIUS'’s cosmological views. Much of this is uncritical. Tre- 
mendously interested in Ramsay's « transmutations » and the other 
revolutionary discoveries of our times, he has tried to compare them 
to the views of the ancients on the nature of matter. This compar- 
ison suggests to him the extraordinary conclusion that « even in 
science history may repeat itself ». The first part of his book 
is devoted to this enquiry : it is interesting but unsystematic and 
uncritical. Itis divided as follows: I. Ancient theories regarding the 
nature of matter and more recent theories as to the nature of energy. 
— II. The atomic theory and atomic weights. — I1I-IV. The periodic 
law and the inert elements. 

Briefly, an entertaining book, useful to the discriminating and wary 
reader but dangerous both for the chemist who does not know 


history and for the historian who has no scientific experience. 
G. S. 


Julius Ruska. — Methodik des mineralogisch-geologischen Unterricht, 
vii + 5208S , 35 Textabb., 1 Taf., Stuttgart, F. Enxe, 1920. 


Excellent contribution to the organization (Isis, 1, 195) of mineralogy 
and geology. It is the more welcome that : 1° the methodology of 
these sciences has received thus far but little attention; 2° the 
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author being chiefly a mineralogist, has been able to lay more stress 
on the mineralogical side of geology than is generally done. 

The book is built in the following way : I. General methodology. — 
Il. Mineralogy and geology, as natural history (methodology of the 
elementary grade). — III. Mineralogy and geology in connection with 
the teaching of chemistry (methodology of the intermediate grade). — 
IV. Mineralogy and geology as an independent whole with autonomous 
methods (methodology of the advanced grade). — V. Auxiliary means 
of teaching. — VI. Preparation and further development of the 
teacher. — VII. Present and future of teaching. — Index. 

The three first chapters of the first part are of special interest to 
us : the first is an outline of the history of mineralogy, the second an 
outline of the history of geology, and in the third Ruska insists upon 
the importance of the teaching of the history of science from the pure 
methodological point of view. The historical outlines of the two first 
chapters are so terribly condensed that their only value to us lies in 
the information on Arabic science. We asked ourselves indeed : how 
much of Arabic science would Ruska include in such brief outlines? 
I shall not insist on the two following parts (methodology of the 
elementary and intermediate grades) except to say that it is very 
pleasant to read Ruska’s simple, concrete and clear explanations as to 
how to teach the rudiments. Itis all very vivid and full of common 
sense. The structure of the fourth partis as follows : 1. Generalities. 
— 2. General mineralogy : forms of minerals (with short history) ; 
crystallographic exercises; crystallographic vs. mathematic teaching ; 
physical properties ; chemical properties. — 3. Special mineralogy. — 
4. Petrography. — 5 and 6. General geology : cosmologic point of 
view; main subdivisions; the earth as a planet; geophysics and 
geochemistry; internal forces (continental liftings and sinkings, 
seismology, voleanology) ; external forces acting upon the lithosphere ; 
biologic geology; transition to the study of geologic formations. — 
7. Geologic formations. — 8. Regional geology. — In the fifth part 
(auxiliary means), Ruska deals with such topics as the organization of 
geologic and mineralogic collections, the selection of specimens and 
models, maps and profiles, books, etc. 

This book should be carefully read by all persons engaged in the 
teaching of geology and mineralogy. Jt should be promptly translated 
into English. 

Jutics Ruska is professor both at the Gymnasium and at the 
University of Heidelberg. He is not simply a mineralogist, but also 
one of the foremost students of Arabic science. As such he has 
already collaborated in /sis and I much hope that Jsis will have the 
honour to publish further contributions of his. G. S$. 
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Héléne Metzger. — La genése de la Science des Cristaux, 248 pages 
(225 x 140). Paris, Féirx Aucan, 1918. 


Tandis que les spécialistes font en général naitre la science des 
cristaux avec les travaux de Haiiy, ne retenant guére parmi ses 
devanciers que Romé pg 'IsLe (découverte de l'invariabilité des angles 
diédres), M"* MetzGer s'est au contraire proposée de rechercher les 
ébauches successives qui ont permis la composition du tableau de 
maitre dressé a l’aube du xrx* siécle par le « fondateur de la cristallo- 
graphie ». 

C’est dans le grand courant de curiosité qui prit naissance vers le 
milieu du xvu*, et dont Descartes avait donné la méthode et la formule, 
qu'il faut chercher l’origine de la science des cristaux. D’abord quelque 
peu confuse, celle-ci se dégage peu a peu de la minéralogie, avec les 
travaux de Srétnon (l’accroissement se fait par juxtaposition suivant 
certains plans), de Bartnouin (double réfraction du spath d’Islande), 
BourcGuet (rapprochement des cristallisations naturelles des cristaux 
obtenus dans les laboratoires), Romé pve 'IsLe (invariabilité des 
diédres), WERNER (classification basée sur les caractéres extérieurs). 

En méme temps que se poursuit cette évolution, la cristallographie 
se détache peu a peu de l'étude des étres vivants. Pour TourNnEForT, 
les pierres, par analogie avec les coraux, étaient des végétaux, se nour- 
rissaient comme les plantes, et se reproduisaient par graines. Tout au 
contraire, quelques années plus tard, BourGuet cherche l’explication 
des cristaux dans la loi de la gravitation universelle, et Burron, avec 
sa thévrie des molécules organiques, base en somme la théorie de la vie 
sur celle de la cristallisation ; De LaMéTHERIE va plus loin encore et 
pense que la vie n'est qu'un cas particulier de la cristallisation générale 
de la matiére. 

La théorie de la cristallisation s'est évidemment ainsi séparée des 
théories biologiques, mais elle s'est en méme temps tellement éloignée 
de la nature que, par réaction, fleurissent les travaux des descripteurs 
qui observent, qui mesurent, qui classent rationnellement. 

Enfin, par une évolution paralléle, la cristallographie se dégage des 
sciences physiques. Il y a lieu de retenir ici surtout les travaux de 
l'Académie de Florence, de Marran (cristallisation de la glace), de 
Rove tte (classification des sels d’aprés leur forme cristalline), de 
Baume, Lavoisier, Nico.as LesLanc, qui prépare la voie sur laquelle 
s’engagera MiTscHERLICH, et de RomE DE t’ISLe. 

Documentation extrémement abondante, et que ne laissent pas soup- 
conner les quelques noms rappelés ici. Et sans aridité aucune. 

C'est que M"* Merzozr s'est élevée au-dessus de ce que pouvait avoir 
de particulariste un tel sujet en rattachant, dans ses grandes lignes, 
I’histoire de la science des cristaux 4 l'histoire générale de l"humanité ; 
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en établissant qu'une théorie ne peut s'imposer a une époque qu’a la 
condition de se développer sur la route ot la pousse la marche de la 
société ; et que réciproquement, les opinions et les méthodes qui naissent 
en marge du courant actuel de la pensée, sont définitivement ou provi- 
soirement vouées a l'oubli: la postérité les découvrira peut-étre un jour 
avec admiration, mais elles seront restées sans action sur l'ensemble 


de leurs contemporains. — D’ou découle pour l’historien de la science 
cette régie trés judicieuse : il doit s'intéresser davantage a la société 
qu’a l'individu. Lton GuinerT. 


Leonard Eugene Dickson. Histury of the theory of numbers, vol. 1: 
Divisibility and Primality, xu+486 p. Carnegie Institution of 
Washington (No. 256), 1919. 


The author of this work states in his preface that it represents 
the labour of seven years; and the only wonder is that such a 
stupendous task could have been completed in such a relatively short 
time. Kare old books and manuscripts, countless numbers of periodi - 
cals, as well as modern publications have yielded their quota; whilst 
all the most noteworthy libraries seem positively to have been turned 
inside out so that nothing of any value on the subject of the theory of 
numbers should have been missed. Nor is this all; rather than miss 
something which might be more important than its face-value, even 
little odds and ends have been included. For each one of these bits of 
information a reference is given to the source from which it has been 
taken ; whilst in many cases, practically all the really important cases, 
a skeleton of the working has been given, which should stimulate de- 
velopments. Prof. Dickson’s own contributions find a place in most 
chapters, but it is easy to see where his interests mostly lie, namely, in 
the theory of congruences, especially those of higher order. To in- 
stance the completeness of the work, I looked for what is hardly more 
than a « puzzle », namely : — Take the ten digits and from them form 
three numbers, one of which is the product of the other two. I found 
one of the solutions on p. 463, with a reference in the footnotes to 
L' I ntermédiaire des mathématiques,19, 1912,26-7, 187, where in all prob- 
ability the other solution may be found by anyone who requires it. 
The author's preface, a synopsis of the contents in some 6,000 words, 
might well by itself stand for a short history of the subject suited to 
the requirements of the ordinary reader. 

Naturally the task of the reviewer is just as stupendous, and well- 
nigh impossible. Almost all he can do besides the generalities written 
above is to give the table of contents, and make remarks on a few 
things that have caught his eye, or attracted his interest on account of 
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their relation to his own study. One has to be content with something 
little more than a very incomplete index. 

Chap. I deals with Perfect and Amicable Numbers and developments 
from these. Here we read that the consideration of perfect numbers 
dates back to Eucuip, who gave 2"p asa perfect number, where p is a 
prime and equal to 14-2+4+...+2”". Onp. 12, we learn that it was 
the consideration of perfect numbers that drove Fermat to the inven- 
tion of the theorem that usually goes under his name in text-books 
of Algebra. Onp. 30, the author gives his own simple direct proof 
that all even perfect numbers are of Evuciip's type. On p. 42, we have 
an account in somewhat full detail of EvLer’s researches on amicable 
numbers of certain forms. There is a small point thatis very interest- 
ing from another historical point of view, that of the invention of the 
sign for integration; Ever used j m as the symbol for the sum of all 
the divisors of m, which would seem to corroborate the view that this 
sign was not specially invented by Lerpniz, but was a mere abbrevia- 
tion for summa omnium, the initial letter being written in its customary 
form atthattime. In Chapt. II-VI, we have :— Formulas for the num- 
ber and sum of divisors, problems of Fermat and Wa.uIs; Fermat's 
and Wison’s theorems, generalizations and converses; symmetric 
functions of 1, 2,... p—1, modulo p it does not seem to have occurred to 
any of the great workers after Fermat to try and find Fermat's own 
proof by following the line of thought that is involved in figurate 
numbers, and so obtaining a proof by induction); Residue of 

(uP—l — }) 
P 
modulo p : Evuter’s 9%- function, generalizations, Farry series : 
Periodic decimal fractions; periodic fractions; factors of 10"+1; res- 
pectively. Chapt. VII, VIII occupy 80 p., dealing with the highly 
important subjects of primitive roots, congruences and GaLots imagin- 
aries. Chapt. IX-XIV treat of :—Divisibility of factorials and multi- 
nominal coefficients ; Sum and number of divisors; Miscellaneous theo- 
rems on divisibility,G.C.M., and L.C.M.; Criteria for divisibility by 
a given number; Factor tables, lists of primes; Methods of factoring. 
Chapt. XV gives an account of the Fermat Numbers, 22"-41, connected 
with which is Gauss’ Problem of the construction of a regular "6°"; 
of this problem a discussion is promised in a later volume under the 
heading of the Roots of Unity. Chapt. XVI deals with the factors of 
a"+b"; while in Chapt. X VII, under the heading :— Recurring Series; 
Lucas’ un, On; we have an important section of references to work 
that has been done on the algebraic theory of such series, the connec- 
tion between these and finite difference equations being noted ; nothing 
however seems to have been noted of the connection between both of 
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these and certain types of continued fractions. Chapt. XVIII deals 
with the Theory of Prime Numbers, most of it being concerned with 
the plenitude of primes and their position; a full account is given of 
the many attempts to solve Go_pBacn’s theorem that every even num- 
ber is the sum of two prime numbers; also there is a long list of refe- 
rences to tests for primality. Chapt. X1X is concerned with Inversion 
of Functions, Mésivs’ Function, numerical integrals and derivatives; 
while Chapt. XX gives many curious properties of the digits of num- 
bers. The volume ends with two full and useful indices, an author- 
index, arranged in chapters, and a subject-index. 
We look forward with pleasant expectation to the next volume. 


(University, Manchester). J. M. Camp. 


Jules Sageret. — La vague mystique, 180 p. (185 x 120). Paris, E. Fiam- 
MARION ; Bibl. de culture générale, 1920. [3 fr. ] 


La philosophie contemporaine semblait, avant la guerre, avoir 
comme caractére dominant un anti-intellectualisme trés vif. Méfiance 
a l'égard de la science, place de plus en plus grande faite a l'inconscient, 
4 l'instinct considéré comme indépendant du réflexe pur, concept de 
l'évolution s’appliquant 4 la raison elle-méme, d’ot convention et mo- 
bilité dans nos constructions scientifiques, te] semblait étre le mouve- 
ment d’idées recueillant le plus d’adeptes. 

M SaGeret entend précisément par « mysticisme », « tout ce qui, dans 
l’ordre de la pensée, est en dehors de la méthode et de la connaissance 
scientifique », et son livre, écrit avant la guerre, est une réaction contre 
ce mysticisme. I] représente, beaucoup plus qu'une critique des sys- 
témes de W. Ostwap, P. Donem, Bercson, W. James et E. Bourrovux, 
une profession de foi scientiste, faite suivant une méthode d’exposition 
qui rappelle beaucoup la maniére de Le Dantec. 

Les deux premiers chapitres sont d’excellente vulgarisation. L’auteur 
définit d'une part l’attitude du mysticisme, d’autre part celle de la 
méthode scientifique, et ce lui est occasion d’écrire de bonnes pages, 
de lecture trés facile, sur le langage, sur la raison considérée comme 
un réservoir de propositions initiales et faisant, comme telle, partie 
intégrante de la science ; sur la relativité et la faillite de la science. 

Dans les chapitres suivants sont examinés quelques points parti- 
culiers de la philosophie de H. Porcargt, et de celle des penseurs dont 
nous venons de rappeler les noms. La réalisation ne répond malheu- 
reusement pas au but poursuivi. I] eft fallu, pour chacun d’eux, non 
seulement exposer ce qui constitue la clef de vofite de l’édifice, mais 
donner une idée d’ensemble de la doctrine, et de courts articles n'y 
suffisent point. C’est l’écueil auquel se heurte la vulgarisation sur un 
modéle réduit. 
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Mais si l'on juge ce petit livre au point de vue du consommateur pour 
lequel il est écrit—et le jugement du consommateur a bien sa valeur, — 
il est fort possible que ce soit un bon livre qui permettra a beaucoup 
d’entrer dans un domaine qui leur est généralement fermé, un livre qui 
leur fera méme éprouver le désir d’y pénétrer plus 4 fond, au risque 
peut-étre de devenir des « mystiques ». Mais s'ils relisent alors le livre 
initiateur, ils sentiront toute la valeur de la morale du scientisme, que 
M. SaGeret examine dans son dernier chapitre 

L&on GUINET. 


Butler, Hiram E.({1841- =]. — Solar Biology. A scientific method of 
delineating character, diagnosing disease, determining mental, 
physical and business qualifications, conjugal adaptability, etc., 
from date of birth. Twenty third edition. With illustrations 
{and portrait of the author], xi + 228 + 206 p. Esoteric Publish- 
ing Co. Applegate, California 1920. 


It is out of the question to review, or even to mention, in /sis all the 
books and pamphlets dealing with occult sciences. It would take an 
immense amount of space and would be of very little use. Yet an 
exception must be made once in a while, be it only to remind the 
scientist of the enormous amount of ignorance and superstition which 
is still surrounding him. I assume that most publications of the 
present kind belong rather to the chapbook literature, but this is 
a large volume, well printed, of a dignified appearance and selling for 
five dollars. A special notice (on p. x11) says : « We wish to ask our 
friends to do us the kindness of letting us know of any person selling 
Solar Biology for less than the regular price ($5). We feel that it is 
an important work and really worth manyfold more than the price 
asked for it ..» — Now the distressing fact is not that such a book 
should be written, — for it takes but one fool to do it, — but that there 
be enough people ready to pay § 5 for it. Mind you, this is the 
twenty third edition! (I see that it was copyrighted in 1887). 

The book is built in the following way. There are three prefaces : 
one by the editor, Jonn LatuHam; another by the author; the third one 
also by the author, being a special notice to astronomers and astro- 
logers. Then come seven diagrams : The seven vital or creative 
principles; the Sun’s zodiac; the Solar man; the Solar system; the 
earth’s zodiac ; the Solar woman; the future temple as seen by Jounn. 
The Introduction deals with the Bible history of Solar biology : 
I. Preliminary philosophy. Involution and evolution. Man’s triune 
nature. The law of soul marriage. The selection of partners in 
marriage. -- II. The mechanism of Solar biology... — Iil. The 
twelve signs or functions of the zodiac. — IV. Polarity and quantity. 
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— VY. Courage and consolation to all. The power and importance of 
breath; each of VI-XVII deals with one the signs of the zodiac. — 
XVIII. The planets. Order and harmony of the seven vital functions. 
— XIX to XXIV deal respectively with Mercury, Venus, Mars, 
Jupiter, Saturn and Uranus. — XXV-XXVI with various moral 
questions and sexual life. — XXVII. Directions for reading character. 
There is also, as in any respectable scientific treatise, an Appendix in 
which are considered topics as these; fragments of a lost planet, 
powers and principalities of the air;... the planet Lucifer, etc... 
Lastly, there is a large number of tables giving the positions of the 
moon and planets from 1820 to 1921, Greenwich mean time (two pages 
for each year). 

Glancing through such a book gives one the same uncomfortable 
feeling as visiting an insane asylum and talking with a few of the 
inmates. Indeed it is worse, — for each of the inmates represents but 
himself, while I cannot read this book without seeing before me the 
thousands of men and women who believe in it. These people are not 
poor and totally uneducated. I suppose that a great majority of the 
buyers are society women who have had in a college or a finishing 
school just enough scientific education to make others and themselves 
believe that they know something. What a pity that one cannot find 
out who the readers are, from which schools and colleges they come! 
It is safe to assume however that their training was literary rather 
than scientific. Apropos of this book, I read in a paper some days ago 
that a business man had recently « made » a million dollars or so 
manufacturing « ouija » boards (that is boards, on which the alphabet 
and various signs are written, used with a planchette to obtain 
mediumistic messages). One may question the honesty of such 
business, but at least this much can be said in its favour : while other 
natural resources as timber, coal and oil exist only in limited 
quantities, human folly is inexhaustible. The man who made the 
ouija boards did not impair the chances of the one who wrote the 
Solar Biology; on the contrary. 

Why should we expect men to behave wisely in peace or war, when 
superstition is still rampant everywhere? When we speak of the 
progress of science we forget but too often that this progress interests 
only a very small minority ; the diffusion of science is hardly begun. 


G. S. 








Ninth Critical Bibliography 


of the History, Philosophy and Organization of Science 
and of the History of Civilization 


(to August 1920, but very incomplete) 


This ninth critical bibliography is very incomplete, because there 
are still a great number of publications (especially German) which 
I have not been able to see. I have in hand more than 2,000 notes which 
I will publish (or not) as soon as I am able to check them. 

This bibliography contains about 365 notes. It includes the titles of 
all the papers and reviews, however short, published in Jsis, No. 6 
to 9. It thus forms a table of contents to these numbers. 

Some of the notes of the present bibliography have been contributed 
by CHaARLEs SINGER and L. C. Karprinsxt (Ann Arbor, Mich.). 

I hope to be able to publish in the next bibliography a list of the 
periodical publications which are systematically read by the Editor. 

The arrangement and leading principles of our bibliography are 
explained in Jsis, III. p. 159-171. 1t is well to repeat once more that 
Part I is the fundamental classification, by centuries. Part 11 and III 
contain only such items which could not be included in Part I because 
they deal with periods longer than two centuries. 

A summary table of the nine first critical bibliographies will be 
found at the end of the present one. 


GEORGE SARTON. 
Cambridge, Mass. Sept. 18, 1920. 


24 Agassiz str. 
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PART I 

) F Fundamental Classification (centurial) 
J ; 8. IX A.C. 
2 Wright, Jonathan. The white man’s magic in Homer. Scientific 
J Monthly, LX, p 550-560. Lancaster, Pa. 1919. 1918 
q 8. V A.C. 

: Cajori, Florian. The purpose of Zeno’s arguments on motion. Jsis, III, 
| p. 7-20, 1920. 1818 


Introduction. Ancient criticismof Zeno’s arguments. Modern criticism : 
: |. Zgno’s arguments considered sophistry. 2. Zeno’s arguments considered 
f valid : a) Cousin’s interpretation ; 6) Grotsr’s interpretation; c) TaNNERY's 
j interpretation. G §. 


Jourdain. Philip E. B. The Flying Arrow. An anachronism, Mind, 
hi! XXV, p. 42-55. Aberdeen 1916. 


See Isis, III p. 277-278 (Jourpain). 1818 


S. IV A.C. 


Aristotelis Meteorologicorum Libri Quattuor. Recensuit indicem ver- 
borum addidit F. H. Foses, xtvin-+ 235 p. Cantabrigiae Mass. 
1919. 1818 


See Jsis ll, p. 278-279 (Sarton). 





Schmidt, C. W. Der Entwicklungsbegriff in der aristotelischen Natur- 
philosophie Archiv. f. Gesch. d. Naturw., VIII, p. 49-65. Leipzig 
1917. 1818 


Wundt, Max [1879- ]. Puatons Leben und Werk, 174 S. lena, Diz- 
DERICHS, 1914. Ists 


After a little essay on Pato and the problem of culture and a sketch of 
Socrates, the author treats simultaneously of PLato’s life and work, which 
implies a chronological classification of his writings. The account is simple 
and clear and followed by a conclusion on Pato and the development of 
culture. Max Wonpr is a son of Witaetm Wonpt and has published 
previously : Gesch. d. griech_ Ethik 1908-1911 ; Gortaes Wilhelm Meister 
u. d. Entwicklung des modernen Lebensideals 1913. G. S$ 


S. Hl A.C. 





Senart, E. Un nouvel édit d’ASoxa 4 Maski. Journal Asiatique, VII, 
p. 425-442. Paris 1916. 1818 


Apropos of the publication by Rao Sans H. Krisna Sastni of the new 
Asokan edict of Maski (Hyderabad Archaeol. Series, |) 1915. G. S. 
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Zeuthen, H. G. Sur les définitions d’Evciipe. Scientia. vol. 24, 


p. 257-269. Bologna 1918. 1818 
S. 1 A.C. 
Calder, W. M. The Date of the Nativity. Discovery, I, p. 100-103. 
London 1920. Isi8 
The birth of Curist must be dated earlier than 6 B. C. ; several conver- 
gent lines point to a date 9-7, and probably 8 B. C. G. §. 


Conway, R. S. VerGit among the Prophets. Discovery, 1, p. 138-141. 
London 1920. 1818 


Sargeaunt. G. The trees, shrubs and plants of Vine, vu+149 p. 
Oxford, BLackwe.t 1920. 1818 


The works of Vineit are botanically important as being one of our very 
few sources between THropHrastus (iv c. B. C.) and Discornmpes (1* cent. 
C.E.). There is no author of classical antiquity on whom more has 
been written than VireiL. there is none whose text is so well vouched for 
by early and numerous MSS. It is thus very remarkable that anything 
new and useful has to be said about him, yet by going direct to nature, 
Mr. Sareeaunt has found much to say that is both new and interesting 
and he has said it in the least possible compass. The book is instinct 
with the love of nature and of the classics and is a real and very pleasant 
addition to the history of botany. Cc. S. 


Horwitz, Hugo Theodor. Ueber ein neueres deutsches Reichspatent 
und eine Konstruktion von Heron von Alexandria. Archiv fiir 
Gesch. d. Naturw., VIII, p. 134-139. Leipzig 1918. 1818 


The German Patent 244-475 (1908 July 28) for a lubricating = is 
really a rediscovery of a Heronian idea. 3 


Mooney, Joseph J. Hosipius Geta’s Tragedy « Medea ». A Vergilian 
cento. Latin text with metrical translation, 96 p. Birmingham, 
Cornisu, 1919. 1818 


Curious work throwing light on ancient Roman magic. C. S. 
Peters, Christian H. F. | -1890] and Knobel, Edward Ball. Proe- 


my's Catalogue of Stars, a revision of the Almagest, 207 p. in-4, 
4 pl. Washington, Carnecie Institution, 1915. 1818 


See Isis, Il, p. 401 (Sarton). 
Schitte, Gudmund. Pro.emy’s Maps of Northern Europe. A recon- 


struction of the prototypes, xvi+-150+xxx1 p., 31 maps. Copen- 
hagen, HaGervp, 1917. (Is 


See Isis, III, p. 422-423, (Sarton). 
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$. IV 


Schiff, Julius.Erwiderung auf Epm. 0. v. Lippmann’s Bemerkung zur 
Geschichte des Quecksilbers und der Quecksilberverbindungen. 
Archiv f. Gesch. d. Neturw., VII, p. 310-312. Leipzig 1916. 1818 


Apropos of a passage of Ausonius. See Jsis, III, p. 95. 
S. Vul 


Browne. G.F. The Venerable Bepg, his Life and Writings, xv + 327 p. 
illustr. London, Society for the Promotion of Christian Know]- 
edge, 1919. 1818 


A popular but scholarly and useful account of the man who was perhaps 
the most important writer of the Dark Ages, with a valuable chapter on 
his scientific works. C. S. 


Lammens, Henri. L’attitude de l'Islam primitif en face des arts figurés. 
Journal Asiatique, VI., p. 239-279. Paris 1915. 1818 


Communication faite au III* Congrés archéologique de Rome, octo- 
bre 1913, sous un titre légérement différent. La thése de |’auteur c’est que 
l'interdiction des images chez les musulmans nest probablement pas anté- 
rieure au 11° siécle de l'Hégire. Manomer n’y a point songé. G. S. 


S. Vill 


Pruefer, C. und Meyerhof, M. Die Augenheilkunde des JuHanna b. 
Masawain (777-857 n. Chr.). Der Islam, Bd. VI, p. 217 268, 
Strassburg 1916; cfr. also ibid., VII., p. 108. 1sts 


Contains a complete analysis of the Book of the Eye, known under the 
name « The Disorder of the Eye», the oldest systematic textbook of ophthal- 
mology in the Arabic literature. Followed by a critical study of the ophthal- 
mological part of the Syrian Book of Medicines published in 1913 by 
E. A. Wacuis Bupes. G. S. 


Willoughby, L. A. England’s « Peaceful Penetration » of Germany in the 
Middle Ages. Discovery, I, p. 46-48, London 1920. 1818 


Deals with the Anglo-Saxon influences to which Gerw  y was submitted 
in the vim and 1x** cent., 4 propos of the work of WitHe_m Braung of Hei- 
delberg. 


S. IX 


Ruska, Julius. Zur iltesten arabischen Algebra und Rechenkunst. 
Sitzungsberichte der Heidelberger Akad. d. Wissensch., Philos.- 


hist.klasse, J. 1917. 125 S. Heidelberg, Winter, 1917. 118 
Deals chiefly w:th at Knowarizm ; analyzed under /slam. G. 8. 
8. X 


Hauber, A. (+). Zur Verbreitung des Astronomen Suri [903-986]. Der 
Islam, VIII, p. 48-54, Strassburg 1918. {818 








S XI S. XI 8. XIII 455 


Schoy, Carl. Das 20. Kapitel der grossen Hakemitischen Tafeln des 


Inn JOnis : Ueber die Berechnung des Azimuts aus der Héhe und 
der Héhe aus dem Azimut. Ann. d. Hydr. usw., 48. Jahrg. (1920) 


Heft 3, p. 97-112. 1818 
Literal translation of the XX‘ chapter of the Hakemite tables with short 
commentary. G. S. 
S. XI 


Dubreuil-Chambardel, Louis. Les médecins dans l’ouest de la France 
aux xI* et xu° siécles, x11 -+- 292 p. Paris, Société francaise d’ Histoire 
de la Médecine, 1914. 1818 


See Isis III, 279-280 (Sincer). 


S. Xi 


Karpinski. Louis C. Two twelfth century algorisms. Jsis, LII, p 396- 
413, 1921. 
1818 
Publication with notes and translation of two early Latin algorisms, 
both in the British Museum : (1) Royal MS. 15 B. IX, f. 778; (2) Eazrron 
MS. 2261, f. 2258-2278. These algorisms are compared with other early 
algorisms and a bibliography of the subject is included G. S. 


Langlois, Ch. V. Travaux de Cu. H. Haskuys sur la littérature scienti- 
fique en latin au xu® siécle. Journal des Savants, XVII, p. 57-73. 
Paris 19)9. 1818 


Etude d'ensemble sur dix essais de Cu. H. Haskins, publiés dans divers 
recueils de 1909 a 1918. G. S. 


Pardi. Guiseppe. Quando fu composta la Geografia d'Eprisi. Rivista 
geografica italiana, XX1V, p. 380-382. Firenze 1917. Isis 


Pardi argues that al Rojari could not be written while Rocsr of Sicily 
lived because it does not mention the great Umbrian city of Spoleto : Spoleto 
was destroyed by Frepgeric Barsagossa in July 1154; Roger died in Febr. 
of same year. G. S. 


Singer, Charles. Danret oF Morey. an English philosopher of the 
xu‘ century. Jsis, III, 263-269, 1920. 1818 


Essay suggested by Supnorr’s publication of Mortay’s Liber de naturis 
inferiorum et superiorum, 1917, with a bibliography. 


Sudhoff, Karl. Danie von Mortey. Liber de naturis inferiorum et 
superiorum nach der Handschrift Cod. AkunpEL 377 des Britischen 
Museums zum Abdruck gebracht. Archiv f. Gesch. d. Naturw., 
VIII, p. 1-40, 1 Taf. Leipzig 1917. 1818 


See Cuarces Sineer, Jsis, III, p. 263-269. 


S. xill 
Dreyer, J. L. E. On the original form of the Alfonsine tables. Monthly 
notices of the R. Astron. Soc., vol. 80, p. 243-262, 1920. 1818 


Based upon the study of 19 codices and of the early editions (ed. princeps, 
Venice, 1483). G. S. 
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Gauchet, L. Note sur la trigonométrie sphérique de Kovo Cueou- King 
[1231-1316]. T’oung Pao, XVIII, p. 151-174. Leide 1917. Isis 


Little, A. G Studies in English Franciscan history, x + 248 p. Man- 
chester, University Press, 1917. 1818 


See Isis, III, p. 280-282 (Sincer). 


McClienon, R. B. Leonarp or Pisa and his Liber Quadratorum, 
American Mathematical Monthly, XXYVI, p. 1-8, 1919. isis 


An excellent account, with summary of the fundamental propositions, of 
this interesting work by Lgonarp or Pisa, including translation of some of 
the propositions. L. C. K. 


Philipp, Karl. Beitrige zur Kulturgeschichte Persiens nach Sa‘pi. Der 
Islam, VII, p. 92 101, 299 306. Strassburg 1917. Isis 


I. Waffen und Heerwesen. iI. Das Recht und seine Vertreter. III. Aerzte, 
Krankheiten und Heilmittel. G. S. 


Seybold, C. F. At-Apnari’s (¢ 663 = 1265) Isacuei und at-FAnari’s 
(7 834 = 1431) Kommentar dazu : Bemerkungen zu Gothanus 1178 
und Enzyklopiidie des Islam I, 74 a. Der Islam, Bd. 9, 112-115. 
Strassburg 1919. 1818 

At-Asnar! : philosopher, mathematician, astronomer. See H. Suter, 
Die Mathematiker..., p. 141, 145, 219 Swurer gives another date of 
death, but 1265 is correct. The Isagoge is a book of logic. At-ABHARi 
wrote also five (not 3) astronomical papers. G. S. 


Underhill, Evelyn. Jacopone pa Topi Poet and Mystic (1228-1306). 
A spiritual biography. With a selection from the spiritual songs, 
the Italian text translated into English verse by Mrs. THreopore 
Beck, x1 + 521 p., 2 illustr. London, J. M. Dent, 1919. els 

The text of the Laude is the one established by Dr. Giovanni Ferri, who 
has corrected the proofs of this new selection. To the biography (p. 3-248 
and the select Laude are added a bibliography, a note on the MSS and an 
attempt to classify the’ poems in 4 chronological groups. G.S. 


S. xiv 


Ruska, Julius. Arabische Texte iiber das Fingerrechnen. Der /slam, 
Bd. X, p. 87-119. Berlin 1920. 1818 

Edition and translation of Ms. Gotha A. 1495, a didactic poem by 

Asv'L-Hasan ‘ALI Isn at-MaGrisi with commentary by Mungi ap-piv ‘Asp 

aL Kapir B. AL! B. Sa’BAN as-SOri, The commentary dates of the last 

third of the xiv cent., the poem of the xiv’ or perhaps of the 
xm" cent. G. S. 


S. XV 
Almagia, Roberto. Il mappemondo di ALBERTIN pve VIRGA. Rivista 
geografica ital., XX1, p. 92-96. Firenze 1914. 1818 


Apropos of F. R. v. Wixser. Die Weltkarte des ALsertin De VIRGA 
aus dem Anfange des xv. Jahrh. in der Sammlung Fiepor in Wien. 
Innsbruck, Scuwick, 1912. G. S. 
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Baratta, Mario. La carta nautica di ALBIno CANEPA (1480). Boll. R. Soc. 
geogr. ital., IV, p. 721-746, 1 tav. Roma 1915. isis 


Bensaude, Joaquim. Histoire de la science nautique portugaise, 110 p. 
Genéve, Kunpie, !917. Isis 


See Isis, Ill, p. 424-426 (Sarton). 


Massalongo, Roberto. ALESSANDRO BeNepetti [1440-1525] e la medicina 
veneta del quattrocento. Atti del R Ist. Veneto di scienze..., 
t. 76, parte 2a, p. 197-259. Venezia 1916-1917. 1818 


[Sarton, George]. GureNBERG Museum und Gesellschaft (Mainz), /sis, 
II, p. 399-400, 1919. 1818 


Short note to explain the aims of this society with list of its most important 
publications. G. S. 


Ulugh Beg. Catalogue of Stars. Revised from all Persian MSS. existing 
in Great Britain, with a vocabulary of Persian and Arabic words 
by Epwarp Batt Knoset, 109 p. in-4°. Washington, CARNEGIE 
Institution, 1917. 1818 


See Isis, Il, 413-415 (Sarton), 


Beltrami, Luca. Documenti e memorie riguardanti la vita e le opere di 
LeonaRpOo pA Vinci in ordine cronologico, xu + 222 p., 2 ill. 
Milano, Treves, 1919. 1318 


Many chronological accounts of LeonaRpo’s life and works have already 
been published but Bettramt is the first to offer us a complete collection in 
chronological order of the documents themselves quoted in extenso. They 
are 263 in number and range from 1451 to 1570; most of them are extracts 
from archives or from Lronarpo’s own MSS., but contemporary printed 
documents are also completely quoted, the longest extracts of the latter kind 
being of course those from Vasari’s Vite and from Lomazzo’s works 
(p. 182-206, on the basis of Soumi’s excerpts, 1907). Betrrami has placed 
at the end a series of Renaissance poems mentioning Leonarpo. An index 
completes this most useful collection. G. §S., 


Favaro, Antonio. Note Vifciane: I. La madre di Leonarpo. — II. L. e 


Cecinia GALLERANI. — III. Il compilatore del Trattato del moto e 
misura dell’ aequa. —1V. Correzioni e cancellature nei Manoscritti 
Vinciani. Atti del R. Istit. Veneto di sciense, t. 79, parte 2a. 
Venezia 1920. 1818 


Favaro, Antonio. Persone Vinciane. Archivio di Storia della Scienza, I, 
p. 313-323. Roma 1920. 1818 


Persons to whom LronaRpo pba Vinci alludes in his writings. General 
remarks followed by 3 particular cases: 1) In Atl. 349 r., « Monsignore di 
Santa Gusta in Roma » GaspaRE TORRELLA, vescovo di Santa Giusta, 
Sardegna, dal 1494 al 1595 (?); 2) In Atl. 247 r., « Leonardo chre- 
monese » = Leonarpo pg Antoni; 3) In S. K., Il. 2, 75 v., « alessandro 
charissimo » = ALESSANDRO CaRISSIMI. G. S. 
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Venturi, Lionello. La Critica e ]'Arte di Lreonarpvo pa Vinci (Publica- 
zioni dello Istituto di Studii Vinciani in Roma, vol primo), 
vii+206 p., 22 ill. Bologna, ZanicHE.u, 1919. 1818 


This book deals exclusively with Leonarpo the artist, but it will be 
indispensable to those who study LronaRpo’s ideas on perspective, light and 
shade and other subjects on the borderland of art and science. In the first 
part (La critica di L ), Venturi studies L.'s theories of art, comparing them 
with the theories, explicit or implicit, of his Italian predecessors and of his 
contemporaries. In the second part (L’arte di L.), he first makes a very 
complete review of the various theories entertained about L.’s art from 
Vasari to Sintn. He then proceeds to explain his own conceptions; this 
last part contains a brief analysis of L.’s chief paintings. A well informed 
and penetrating study. G. S. 


Verga, Ettore. La « Raccolta Vinciana » presso l’Archivio storico del 
comune di Milano, 1905-1919. Archivio di Storia della Scienza, 
I, p. 324-329. Roma 1920. Isis 


8. Xvi 


Almagia, Roberto. Intorno ai primi saggi di carte sismiche. Rivista geo- 
grafica ital 9 XXI, P- 463-470. Firenze 19]4. 1818 


Apropos of maps, one relative to the earthquake of Nizza 1564, wrongly 
attributed to G. Gasta.p, the others to the earthquake of the M. Gargano, 
1627. These are the first real seismological maps. G.S. 


Almagia, Roberto. La cartografia dell’ Italia nel Cinquecento con un 
saggio sulla cartografia del Piemonte. Rivista geografica ital., 


XXI, p. 640-656; XXII, p. 1-26 Firenze 1914 1915. isis 
Almagia, Roberto. La cartografia del Lazio nel Cinquecento. Riv. geo- 
graf. ital., XXIII, p. 25-44. Firenze 1916. ISIS 


Apropos of the fac-simile publication by Toomas Asusy of « Mappa della 
Campagna Romana del 1547 di Eur. Detta Vopasa..., Roma 1914. 
G. S. 


Baratta, Mario. Ricerche intorno a Giacomo GasTALDI. Rivista geogra- 
fica ital., XXI, p. 117-136, 373-379. Firenze 1914. 180s 


Giac. Gastacp1 from Villafranca, Piemonte was famous as a cartographer 
in Venice about the middle of sec. xvi. G. S. 


Dreyer, J. L. E. The place of Tycno BranE in the history of astronomy. 
Scientia. XXV, p. 177-185. Bologna 1919. 1818 


Feldhaus, Franz M. Zur Geschichte der Messkette. Geschichtsbl. f. 
Technik u. Industrie, V1, 71-72, 1 Abb. Berlin 1919. Isis 


DARMSTAEDTER quotes as being the two first dates in the history of sur- 
veyors chains ; 827 (App. a Mamcm)and 1605(Stevin). Both indications 
are incorrect. ‘The surveyor’s chain was first described and illustrated by 
Metcuior Sgpiz, Siben Bicher von dem Feldbau, p. 472. Strassburg 1579. 


G. 8. 
Garrison, Fielding H. In defense of Vesaius. Bulletin ofthe Society of 
Medical History of Chicago, p. 47-65. January 1916. Isis 
Excellent summary of the LronaRpo-VEsaLius controversy. G. S. 
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Johannsen, Otto Kaspar Brunners griindlicher Bericht des Biichsen- 
giessens vom Jahre 1547. Arch. fiir Gesch d. Naturw., VII, 
p. 165-184, 245-255, 313-323, 3 Abb. Leipzig 1916. Isis 


Massalongo, Roberto. GiroLaAmMo Fracastoro e la rinascenza della 
medicina in Italia Alti del R. Istit Veneto d. scienze..., LX XIV, 
parte la, p. i-Lxu. Venezia 1914-1915. 1818 


Nallino, Carlo A. Un mappamondo arabo disegnato nel 1579 da ‘ALi iB N 
AuMapD AL-Suarari di Sfax, con una tavola in fototipia. Boll. d. R . 
Soc. geogr. ital , V, p. 721-736. Roma 1916 1818 


Orta, Garcia da Colloquies on the Simples and Drugs of India. New 
edition edited and annotated by the Conde pe Fica.uo, transl. with 
an introduction and notes by Sir CLEMENTS MAarKHAM, xx +509 p., 
26 pl. London, Sorneran, 1913. iste 


See Isis, Il, p. 415-418 (Aanes ARBER). 


Pinelli, Giovanni Vincenzo | Napoli |!) — Padova, 1601]. Lettere diG. V. 
PinE.ut. Bibliofilo del secolo xvi, pubblicate dal Prof. G. B. De 
Toni (Spigolature Aldrovandiane, xvi). Archivio di Storia della 
Scienza, | a p 297-312. Roma 1920. 1sI8 


Power, the late Miss Maura. An Irish astronomical tract based in part 
on a mediaeval Latin version of a work by MessauALan, with pre- 
face, translation and commentary, xvu-+-176 p., illustr. London, 
Irish Texts Society, 1914. 1818 

A graduation thesis of unusual interest. Though mainly from Messa- 
HALAH there are other elements in it and the author draws on the Renais- 
sance astronomers. On internal evidence we place the work somewhat 
later than Miss Power, say the first half of the xvi cent. The early death 
of the gifted authoress is a real loss to learning. C. S. 


Smith, David Eugene. Mathematical Problems in Relation to the 
History of Economics and Commerce. American Mathematical 
Monthly, XXIV, p. 221-223, 1917. isis 

Brief discussion of the significance of problems in early arithmetics in 
throwing light upon the commercial, industrial, and general business con- 
ditions in the time and place of origin of the problems. L. C. K. 


Smith, the late W.F. Rape ais in his Writings. vi + 230 p. Cambridge, 
University Press, 1918. isis 
This work by an eminent Rasetats specialist contains chapters on 
Rasgvais as physician and on plants mentioned by him. References both 
to the works of Rapecats and to the Joci in authors from whom he quotes 
are carefully recorded. C.S. 


S. XV 


Ahrens, W. Die Originalluftpumpen Orro von Guerickes. Archio f. 
Gesch. d. Naturw., VIII, p. 82-91, 4 Abb. Leipzig 1917. 1818 


Berthold, G. Die Originalluftpumpe Orro v. Guerickes, Typus III. 
Archivo f. Gesch. d. Naturw., VIl, p. 426-427, Leipzig 1916. 
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Bussey, W. H. Fermat's Method of Infinite Descent. American 
Mathematical Monthly, XXV, p. 333-337, 1918. Isis 


The author shows that the process is « Mathematical Induction turned 
around » and applicable to any proof given by Mathematical Induction. 


L.C. K. 
Cajori, Florian. Napier’s logarithmic concept; a reply. American 
Mathematical Monthly, XX1I1, p. 71-72, 1916. 1818 


A discussion of a formulation in modern symbols corresponding to 
Napigr’s definition of a logarithm. L. C. K. 


Cajori, Florian. Who was the First Inventor of the Calculus? Amer- 
ican Mathematical Monthly, X XVI, p. 15-20, 1919. Isis 


Critical review of Cum.p’s, « The Geometrical Lectures of Isaac Bar- 
ROW », with rejection of the claims in bebalf of Barrow as the inventor of 
the calculus L. C. K. 


Cajori, Florian. OvuGurrep’s ideas and influence on the teaching of 
mathematics. Monist, XXV, p. 495-530. Chicago 1915. Isis 


See Jsis, II], p. 282 (Jourpatn). 


Cajori, Florian. The works of Wit11am OvuGurrep. Monist, XXV, 
p. 441-466. Chicago 1915. 1818 


See Isis, Ill, p. 282-283 (Jourpary). 


Child J. M. The Lectiones Geometricae of Isaac Barrow. Monist, 
XXVI, p. 251-267. Chicago 1916. Isis 


See Isis, II, p. 283 (Jourpatn). 


Child, J. M. Did Fermat have a solution of the so-called Pellian 
equation ? Jsis, ILI, p. 255-262, 1920. 1318 


Cuitp shows that he may have had one, for he may have had sufficient 
knowledge of the theory of continued fractions for this purpose. Moreover 
CuiLp proceeds to develop a solution of this equation without employing 
continued fractions. He gives good reasons to assume that FeRmat used 
the same method. G. S. 


Crucé, Emeric [v. 1590-1648] Le Nouveau Cynée, réimpression du 
texte original de 1623, avec introduction et traduction anglaise 
par THomas WILLING BaLcu, xxx1 + 363 p. Philadelphie, ALLEN, 
Lane and Scorr, 1909. Isis 


See Jsis, I, p. 418-421 (Sarton). 
De Morgan, Augustus [1806-1871|. Essays on the life and work of 


Newton. Edited with notes and appendices by Pui E. B. Jour- 
DAIN, xIv-++- 198 p. Chicago, Open Court Co., 1914 1818 


See Isis, III, 283-285 (Jovrpatn). 
De Vrijer, M. J. A. Henricus ReGius. Een « cartesiaansch » hoog- 


leeraar aan de Utrechtsche Hoogeschool. Met portret. vim + 
222 + xxm bdz., ’s Gravenhage. Martinus Nyuorr, 1917. 188 


A study of the life and thought of Henricus Reeivs, or Hunrick De Roy 
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(Utrecht 1598- ibidem 1679), professor of philosophy at the University of 
Utrecht. A Cartesian in the sense that he was deeply influenced by 
Descartes, yet about 1640 he began to criticize the Cartesian philosophy ; 
later after the apparent triumph of Vortius over Descartss in 1642, ReGivs 
assumed an intermediate position between both. This book contains a 
biography of Rreius, a study of the philosophical teaching in Utrecht from 
1638 to 1679, of Reeivs’ thought, of Reeivs’ correspondance with Des- 
CARTES. G S. 


Evans, G. W. Cavauier!’s Theorem in his own words. American 
Mathematical Monthly, XXIV, p. 447-351, 1917. 1818 
L. OG, K. 


Favaro, Antonio. GALILEO GALILEI, BENEDETTO CASTELLI e la scoperta 
delle fasi di Venere. Archivio di Storia della Scienza, 1, p 283-296. 


Roma 1920. 1818 
A criticism of Cavernt's prejudiced views on the subjet. G. S. 
Georges-Berthier, Aug. [ -1914]. Le mécanisme cartésien et la phy- 
siologie au xvui® siécle. Jsis, III, p. 21-58, 1920. 1818 


Continuation of the memoir begun in vol. II, p. 37-89, with an obituary 
preface by Epmonp Gostot. Auc. GrorGESs-BeRTuikrR died for France in 
1914 at the age of 26! — The whole memoir is divided as follows : 
I. Introduction. — II. La physiol. gie cartésienne. — III. Le role historique 
de la physiologie cartésienne. Jatrochimistes et iatromécaniciens. — 
IV. Conclusion — An everlasting monument to the memory of our much 
lamented friend... G. S. 


Hesz, Wilhelm. Ein kabbalisticher Einblattdruck naturwissenschaft- 
lichen Gepriiges [1617]. Archiv f. Gesch. d. Naturw., VII, 
p- 115-128, 1 Taf. Leipzig 1916. 1818 


Hobson, E. W. Joun Napier and the invention of logarithms, 1614, 
48 p. Cambridge, University Press, 1914. 1818 


See Isis, III, p. 285-286 (Jourpain). 


{[Huygens, Christian.] La maison de Curistian Huycens. I/sis, II, 


p- 394, 1919. 1818 
Short note (7 lines) to announce the danger which Huyeens’s Dutch 
country seat, Mafwyck, is running. G. §. 


Jourdain, Philip E. B. Newron’s hypotheses of ether and of gravitation 
from 1672 to 1679, Monist, XXV, p. 79 106; idem from 1679 to 1693, 
ibidem, p. 234-254; idem from 1693 to 1726, ibidem, p. 418-440. 
Chicago 1915. Isis 


See Isis, III, 286-289 (Jourpain). 


Milhaud, Gaston. L’ceuvre de Descartes pendant l’hiver 1619-1620. 
1. La méthode et la mathésis. — II. Les premiers travaux d’ana- 
lyse et de géométrie. Scientia, XXIII, p. 1-8, 77-90. Bologna, 1918. 

isis 
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Moritz, R. On Napier’s fundamental theorem relating to right 
spherical triangles. American mathematical monthly, XXII, 
p. 220-222, 1915. Isis 


Appreciation and exposition of Napier’s rule for the circular parts of a 
right spherical triangle « as the most beautiful theorem in the whole field 
of elementary trigonometry ». L. C. K, 


Nias, the late J. B. D* Joun Rapcwirre [1650-1714], a sketch of his life 
with an account of his fellows and foundations, 147 p., illust. 
Oxford, CLarenpon Press, 1918. isis 


A biographical account of all those who have enjoyed the very large 
endowments left to the University of Oxford by the physician to Queen 
Anng. It isa melancholy fact that until the second half of the x1x"" century 
and with the exception of the work of the Rapcuirrs Observatory, these 
great funds were entirely unproductive so far as the advancement of science 
and learning was concerned. The beauty of this little volume and its 
pictures and the entertaining character of its biographical anecdotes cannot 
conceal this unfortunate record. C. S. 


Peters, Hermann. Leisniz als Chemiker. Archiv f. Gesch d. Naturw., 
VII, p. 85-108, 220-235, 275-287. Leipzig 1916. isis 


Vogel, Otto. CurisropHer Po.nem und seine Beziehungen zum Harzer 
Berbau. Beitr sur Gesch. d. Technik u. Industrie, V, p. 298-345, 
35 Fig. Berlin 1913. sets 


CuristopHer Potnem (Wisby, Sweden 1661-1751). very prolific inventor 
and the greatest mining engineer of his time. Two portraits. G. S. 


Wieleitner, H. Zur Erfindung des Zeichens x. Zeitschrift fiir math. 
u. naturw. Unterricht, Bd. 51, p. 145-148. 1818 


A complete account of the symbol introduced by Oveutrep in 1631, or 
perhaps already in 1618 if the Appendix to Wrient’s translation of 
Napier’s Descriptio, was really written by him. Fac-simile of the text 
of 1631. G. S. 


S. Xvill 


Becker, Albert. Neues iiber Paut « Heinrica Dierrica » Freihernn 
von Howsacn (1723-1789). Archiv f. Gesch. d. Naturw., VII, 
p. 163-164. Leipzig 1916. 1818 


(Bernoulli, Jacques. (1654-1705.] Le centenaire de la loi des grands 
nombres (1713). Jsis, II, p. 395, 1919. 


Short note about the bicentenary of the posthumous publication of the 
Ars conjectandi. This centenrry was celebrated by the Academy of 
Sciences of Saint Petersburg in December 1913. G. S. 


Buck, Albert H. The Dawn of Modern Medicine. An account of the 
revival of the science and art of medicine which took place in 
Western Europe during the latter half of the xvm'" century and 
the first part of the xix". x1x + 288 p., illustr. Yale Univer- 
sity Press, New Haven, 1920. 1818 
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Cajori, Florian. Discussions of fluxions : from BrRKELEY to Woop- 
HOUSE. American Mathematical Monthly, XXIV, p. 145-154, 1917. 
ists 
Brief historical account of English xvii century expositions of the 
calculus, including the controversy of Rosins and Junin. which involved a 
clearer statement of the theory of limits, and the work of Mactavrin which 
« avoided the use of infinitely small quantities », reverting to the kinematical 
methods of Newton. The treatment of the calculus in England was at this 
time far in advance of the Continental treatment of the subject, achieving 
geometrically independence of the infinitesimals. L. ©. &. 


[Cook, James. 1728 1779.] Memorial to Captain James Coox. IJsis, II, 


p. 395, 1919. 1818 
About the unveiling of his statue in the Mall, London, July 7, 1914. 
Short note. G. 38 


Darboux, Gaston. Notice historique sur le général Meusnier, membre 
de l’ancienne Académie des Sciences... In : Eloges académiques et 
discours, p. 218 262 Paris, Hermann, 1912 isis 

Notice lue a |l’Académie en 1909 et consacrée a | offi-ier de génie et au 
géométre Jean Baptiste Marte CHarces Meusnigr pk Lapiace (Tours 1754- 
Mayence 1793). G. S. 


Ebstein, Erich. Aus Geore CuristropH LICHTENBERGS Friihzeit. Archiv 
f. Gesch. d. Naturw., VII, p. 129-140, 5 Abb. Leipzig 1916. Isis 


Ephraim, Julius. Die Vorliufer von Nicotas LeBuanc Archiv f. Gesch. 
d. Naturw , VIII, p. 222-224. Leipzig 1918. 1818 


Discussion of the question whether Bryan Hiaatns’s Patent 1302 of 1781 
contains the discovery of the Lesianc process for the fabrication of Soda or 
not. RicuaRp SHannon’s Patent 1223 of 1779 is also considered. G.S. 


Feldhaus, Franz M. Zur Geschichte der « eisernen Jungfrau ». 
Geschichtsblaetter f. Technik u. Industrie, Bd. V1, 58 Berlin 1919. 
1818 
MuMMENDOKFF showed in 1906 that the famous « iron virgin » of Nurem- 
berg is a forgery. Feupnavs gives evidence that the use of such an abomi- 
nable instrument was thought of in 1730-1731. G.$ 


Garrison, Fielding H. A brief history of gastric intubation. Boston 
Medical and Surgical Journal, CLXXIV, p. 267-270, 1916 1818 


Monro secundus (1763), Joan Hunter (1790). Monro tertius (1797) and 
Larrey senior (1799) employed or recommended each a flexible tube for 
artificial feeding or for withdrawal of the contents of the stomach. Next 
records : Pattie Syne Parsick (1802, 1812), Francis Busa and Epwarp 
JuKes (1822), etc. G.S. 


Johnston, G A. (editor). Selections from the Scottish philosophy of 
common sense, vill + 267 p. Chicago, Open Court Co., 1915. ists 
See Isis, III, p. 289 (Jourpain). 
Kaye, G. R The astronomical observatories of Jai Sinen. f°, vim 


+ 153 p., 26 pl. Caleutta, Superintendent Government Printing, 
1918. 1818 


See Isis, II, p. 421-423 (Sarton). 
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Keller, Karl. JOHANN ANDREAS SEGNER. Beitr. 2. Gesch. d. Technik u. 
Industrie, V, p. 54-72. Berlin 1913. Isis 

Bio- and bibliography with portrait of J. A. Srenex (Presburg 1704- 

1777), Géttinger physician, mathematician and physicist, father of the 
hydraulic turbine. 6. 8. 


Kunz, George F. Dtopat Dotomirv. Scientific monthly, VIII, p. 527- 


536. Lancaster, Pa., 1919. Iss 
Based upon ALFrep Lacroix. Notice historique sur D&kopat DoLomigu 
(1750-1801), 88 p., portrait). Paris. GautHieR-Vitiars, 1918. G. S. 


[La Caille, Nicolas Louis de (17i3-1762)]. Souscription internationale 
pour l’érection d'un monument a sa mémoire 4 Rumigny (Ardennes). 


Isis, 11, p. 396-397, 1919 1818 
Texte de la circulaire publiée par le comité présidé par Darsoux, Lavisse 
et BalLtaup. G.S 


Lacroix, Alfred. Déopat pe Do tomimv [Dolomieu (Dauphiné), 1750. 
Chateauneuf (Charollais), 1801]. Revue scientifique, p. 33-49, 1919. 


Miller, Franz Johann. Greoro Frieprich Branper. Z.d. Ver. d. hoh. 
bayer. Vermessungsbeamien, Bd. 14, 30 S. Wiirzbourg 1910 1818 
Biography and bibliography of G, F. Branper (Ratisbon 1713-1783) the 
greatest German maker of scientific instruments of his time. Guided by 
J. H. Lampert, he was the founder of this modern industry in Germany. 
G. S. 


Smith, Edgard F. Chemistry in old Philadelphia, 106 p. Philadelphia, 
Lippincott, 1919. 1818 
Anecdotes relating to the last third of the xviu'® century and the begin- 
ning of the xix", G. S$. 


Stein, Robert. Gortues Weinflaschen-Ausbliihung und Gért.inGs Pro- 
bierkabinett [1788]. Archiv f. Gesch. d. Naturw., VIII, p. 187-205. 
Leipzig 1918. 1818 


Tweedie, Chas. A study of the life and writings of Corin Maciaurin. 
Mathematical Gazette, VIII, p. 133-151. London 1915. 1818 


See sis, III, p. 289-290 (Jourpaln). 
[Watt, James (1736-1819)]. James Wart’s Engine. Jsis, Il, p. 397, 1919. 


Isis 
Short note on Warrt’s engine, and on his ideas on the decimal system of 
weights and measures. G. S. 


Wickersheimer, Ernest. La Thériaque céleste dite de « Strasbourg ». 
Bulletin de la Société dhistoire de la pharmacie, 8 p. Paris, 
mars 1920. 1818 


La thériaque céleste inventée par le médecin frangais JosepH DU CHESNE, 
dit QueRckéTan, en ou vers 1607, fut introduite par Fr&pgric STROEHLIN & 
Strasbourg et y eut un si grand succés que les désignations thériaque céleste 
et thériaque de Strasbourg devinrent équivalentes. Elle figure dans les 
pharmacées strasbourgeoises publiées en 1725 et 1757. Une planche en 
couleur intitulée : « Expositio theriacae Andromachi et coelestis ut et 
Mithridatii in officina Stroehliniana. M.DCC,XLIV représente la compo- 
sition de cette drogue. G. S. 
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$. XIX 


A. — Mathematics 


Archibald, R. C. Remarks on Kiety’s « famous problems of elementary 
geometry ». American mathematical monthly, XX1, p. 247-259, 
1914. Isis 


Interesting discussion, with bibliographical references, of recent work 
touching the Gaussian polygons, the irrationality of m, and constructions 
with ruler and compass. L. C. K, 


Bussey, W H. The tactical problem of Steiner. American mathematical 
monthly, XXI, p. 3-12, 1914. 1818 


Solution of the triad problems of Steiner, with extensions. L. C. K. 


Cajori, Florian. History of symbols for n-factorial, Jsis, I1l, p. 414- 
418, 1921. 1818 


The history of this algebraic notation leads Casori to examine the ques- 
tion : to what extent can specialized notations be adopted with profit? , his 
answer being : only experience can tell. It is here that the historian 
comes in. It would be worth while to complete Cayori’s investigation by 
examining the various applications of n-factorial and finding out in each 
case whether a special symbol is useful or not. For inst., would the for- 
mulas of combinatorial analysis be less or more intelligible without this 
symbol ? ' G. S. 


Miller, G. A. Bits of history about two common mathematical terms. 
American mathematical monthly, XXVI, p. 290-291, 1919. 1818 


Discussion of the terms « indicator » and « simple group ». L. ©. K. 


(Poincaré, Henri, 1854-1912]. Comité international de la médaille et de 


Ja fondation Henri Poincare. Jsis, 11, p. 398-399. 1919. Isis 
Texte de la circulaire lancée en juin 1914 par ce comité. G.S. 
B. — Physical sciences and technology. 


[Ampére, André-Marie, 1775-1836]. Un monument a sa mémoire. /sis, 


11, p. 397. 1919. Isis 
Short note (7 1.) about the monument which was to be unveiled in Poley- 
mieux les-Mont-d Or on Aug. 2, 1914 G. S. 


Bombe, H Die Entwicklung der Strassenbahnwagen. Beitr. z. Gesch. 
d. Techniku Industrie, V, p. 214-229, 36 Fig. Berlin 1913. IsIs 


Clemen, O. Vom chemiker Turopor von Grorruuss. Archiv fiir 


Gesch. d. Naturw., V11, p. 377-389. Leipzig 1916. 1818 
CurisTiAN JoHANN DikepRich (= TxHropor) von GrotTnuss (Leipzig 
175 1822), a nobleman of Courland. Five letters to him are quoted. 
G. §. 


Gebhardt, Otto. Ein Beitrag zur Untersuchung der exakten Grund- 
lagen der Elektrolyse mit besonderer Beriicksichtigung der Ueber- 
fiihrungszahlen. Archiv f. Gesch. d. Naturw., VII, p. 207-219, 
404-419. Leipzig 1916. 1818 











a 




















466 S. XIX 


Klinckowstroem, Carl von. Jutius Konrap von YELIN und sein e tech- 
nologische Reisen nach England im Jahre 1825. Geschichts blitter 


fiir Technik u. Industrie, V1, p. 41-58. Berlin 1919. Isis 
Larmor, Sir Joseph. On Carnot’s theory of heath. Scientia, X XIV, 

p. 183-194. Bologna 1918. 1818 
Lespieau, R. La molécule chimique, 286 p. Paris, ALcan, 1920. Isis 


See Isis, III, p. 426-423 (Guinert). 


[Lilienthal, Karl Wilhelm Otto, 1848-1896]. Zsis, II, p. 398.1919. 1818 
}2 1. about the memorial unveiled in Berlin on June 17, 1914. G.S, 


Macfarlane, Alexander [1851-1913]. Lectures on ten British phys icists 
of the x1x™ century. New York, Wizey, 1919. Isis 


See Isis, III, p. 291 (Sarton). 


Martell, Paul. Zur Geschichte des Eisenbahngleises. Archiv f. Gesch. 
d. Naturw., VIII, p. 41 48. Leipzig 1917. Isis 


Mieli, Aldo. I] periodo atomico moderno. Parte terza : La risoluzione 
del problema. Scientia, XXIII, p. 23-35. Bologna 1918. Isis 


Mueller, Franz Johann. Josern von Ranson [Miinchen 1774 — ibid 1846] 
und die bayerische Landesvermessung. Zeitschrift des Vereins der 
héheren bayerischen Vermessungsbeamten, XX, p. 67-79. Miin- 
chen 1916. 1818 


Mueller, Franz Johaan. Ein unveréffentlichter Krief SoLpNers [1819] 
an den Kanonikus Srark in Augsburg. Z. d. Ver. d. héh. bayer. 
Vermessungsbeamten, XXIII, p. 118-120. Miinchen 1919. Ists 


Mueller, Franz Johann JoHANN GeorG Von SoLpner, der Geodiit (Diss., 
Kgl. Techn Hochsch., Miinchen). Mit 3 Bildn. u. 4 Fig. im Texte. 
Erweiterter S A. aus dem XVII. Bd. (1913) der Zeitschrift d. 
Vereins der héheren bayer. Vermessungsbeamten, 164 S. Miinchen 


1914. 1818 


Important biographical notes chiefly based on unpublished documents and 
correspondence and completing BaveRnrginn’s biography of So-pneR 
[1776-1833] in vol. XXXIV of the Allgemein. Deutsche Biogr. Divided as 
follows: S. im Verhiltnis zu seinen Zeitgenossen; Wirdigung von S.’s 
Leistungen; Verzeichnis i. S.’s Schriften; Anlagen (series of documents, 
chiefly letters, reproduced in extenso. The most interesting of these 
documents is an autobiographical note relating to S.’s youth). 

G.S. 


Niemann, W. J. F. Kammerer, der Erfinder der Phosphorziindhdlzer. 
Archivo f. Gesch. d. Naturw., VIIl, p. 206-221, 2 Abb. Leipzig 1918. 

Isis 
Jaxos Friepeica Kammerer (Ehningen, Oberamt Boblingen, 1796 — 
Ludwigsburg 1857) ; first fabrication of phosphoric matches by him, 1832. 

On the history of chemical matches see also Isis, III, p. 485. G. S. 


Roentgen, W. C. Grundlegende Abhandlungen iiber die X-Strahlen. 
Zum siebzigsten Geburtstag des Verfassers herausgegeben von 
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der Physikalisch-Medizinischen Gesellschaft in Wiirzburg, 43 S., 
1 Portrét Wirzburg, Curt Kasirzsca, 1915. IsIs 
Contains a reimpression of the three fundamental papers of R6ntGEN on 
X-Rays, to wit : « Ueber eine neve Art von Strahlen », two papers published 
in the Sitzungsberichte der Physik-Med. Gesell. in Wirzburg, Jahr. 1895, 
the first dated Dez. 1895, the second 9 Marz 1896 — Weitere Beobacht. i. 
die Eigenschaften der X-Strahlen. Sitzungsber. d. K. Pr. Akad. d. 
Wissensch., in Berlin vom 13 Mai 1897 -- Good portrait, G. 8. 


Schiff, Julius. Zur Geschichte der konstanten galvanischen Elemente. 
Archivo f. Gesch. d. Naturw., VII, p. 288-298. Leipzig 1916. 1818 


C. — Natural sciences 


Calvert, Philip P. A bust of the late Professor Epwarp DriNKER CopE 
[1840-1897]. Science, Ll, p. 264-265. New York 1920. ists 


Bust presented by a body of subscribers to the Zoological Laboratory of 
the University of Pennsylvania in Philadelphia. It is the work of Evasn 
Caste.to. The head is an exact duplicate of the living head. 4G. S. 


Fabre, Jean Henri [1823-1915]. Le monument de Sérignan. Jsis, II, 
p. 397, 1919. Ists 


7 lines about this contemplated memorial. G.S. 


May, Walther. Franz WILHELM JUNGHUHN, ein Vorliiufer Darwins. 
Archiv f. Gesch.d. Naturw., VIII, p. 182-186. Leipzig 1918. iss 


F. W. Juneuuun (Mansfeld, Prussia 1812 — Lemberg 1864), published in 
1854 a book in Dutch (Licht- en schaduwbeelden uit de binnenlanden van 
Java, Amsterdam 1854) in which the idea of evolution is clearly explained. 

G. S. 


Pelseneer, Paul. Les premiers temps de l'idée évolutionniste. LAMARCK, 
GEOFFROY SAINT-HILAIRE et Cuvier Annales de la Socicté royale 
zoologique et malacologique de Belgique. L, (1914-1919), p. 53-89. 


Bruxelles 1920. 1818 
Portraits trés vivants des trois protagonistes de ce grand drame scienti- 
fique. G.S. 
D. — Medical sciences 


Bilharz, Theodor (1825-1862). Archiv f. Gesch. d. Naturw., VIII, 
p. 232-236. Leipzig, 1918. 1818 


Anonymous biography with portrait of the discoverer of Distomum 
haematobium Biih. ; named Bilharzia by H. M. von Hetmssacu. Born in 


Sigmaringen, died in Cairo. a. S. 
[Mosso, Angelo 1846-1910.} Jsis, II, p. 398, 1919. 1818 
Memorial to be unveiled in Torino, on Nov. 14, 1914. 7 lines. 

G.§ 
E, — Alia 


Browne, E. G. Materials for the study of the Babi Religion, xxiv 
-++ 380 p., numerous plates and fac-similes. Cambridge, University 
Press, 1918. ists 


A very valuable and interesting account of the rise and development of a 
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religion. It is chiefly valuable as throwing light on the origin of myth and 

because every step in the embryology of a new and ethical religion can be 

examined in detail. An important contribution to sociological thought. 
C.8 


Darboux, Gaston. Eloges académiques et discours. Volume publié par 
le comité du jubilé scientifique de M. Gaston Darpoux, 525 p., un 
portrait. Paris. HERMANN, 1912, 1818 

A l'exception d’une notice consacrév au Général Meusnier (voir Jsis, III, 
p. 463), ce livre est entiérement consacré au xIx* siécle. Il c ntient de lon- 
gues biographies de Josepn Bertranp, Francois Perrier. Cuarces Her- 
mite, ANTOINE D’AspsaDi£ et une série de documents relatifs & l'histoire de 
l’Association internationale des Académies. La fin du livre est consacrée 


au jubilé de Daresoux. 


Gunther, R. T. The Daupeny Laboratory Register. Printed for the sub- 
seribers. Oxford, University Press, 1916. 1818 
This little work contains what is practically a history of the study of 
science in Oxford in the first half of the x1x™ century. C.S. 


Keller, Adolf. Eine Philosophie des Lebens (Henri Bereson), 46 p. 
Jena, Diepericus, 1914. Isis 
Explanation and criticism of BereGon's philosophy first published in the 
Swiss magazine « Wissen und Leben ». G.S. 


Marvin, Francis Sydney. The Century of Hope. A sketch of Western 
progress from 1815 tho the great war. vil + 352 p. Oxford, Cua- 


RENDON Press, 1919. 1818 
See Isis, Il, p. 425-427 (Sarton). 


[Nature]. The Jubilee of Nature (1869-1919). Jsis, III, p. 60-62, 1920 
Isis 

To celebrate the golden jubilee of the great scientific weekly Nature, 
founded by Sir Norman Lockyer. The first number appeared on Nov. 4, 

1869. A memorial number published on Nov. 6, 1919, contains a series of 

reviews of the work done in the different fields of science during the last 


half-century. G. S. 


Ostwald, Wilhelm. Aucuste Comte, der Mann und sein Werk. Mit 
Comre’s Bildnis, xu + 288 p. Leipzig, Unesma, 1914. 1818 


See Isis, Il, p. 423-424 (E. Biocn). 


Sarton. George. Herpert Spencer, 1820-1920. Scribner's Magazine, 
LXVII, P- 695-701. New York 1920. 1818 


Short biography and criticism of SpENcER apropos of the centenary of his 

: birth. This is only a pretext however and the real burden of this essay is 

the solution of the two following questions: « Is synthetic kuowledge 

And if so, it is possible for any 

The author answers both 
G. S. 


i} desirable and should it be encouraged? 
man, however intelligent, to acquire it? » 





questions affirmatively. 


Sarton, George. Hersert SPENCER, 1820-1903 Jsis, III, p. 375-390, 1921. 
Isis 


ate 


Reprint of the essay published in Scribner's Magazine for June 1920, 
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together with bibliographical and iconographical notes and a portrait. 
The portrait is a reproduction of Gro. E. Perrine’s engraving (Eclectic 
Magazine, XV, New York 1872) based on a photograph by Joun Watkins 
made in or about 1865 (Ae. 45). G.S. 


Sastri, Sivanath. History of the Brahmo Samaj [1828- ]. I and II. 
Calcutta, CHATTERJEE, 1911-1912. Isis 


See Jsis, III, p. 423-429 (Sarton). 


PART II 
Historical Classification 


The materials which could not be included in the Centurial Classification are 
classified, if possible, under one of the following headings : 


1. Antiquity. 6. Byzantium. 12. Islam 
2 Antiquity, classical. 7. China 13. Israel, 
3. Asia (Central, East- 8. Egypt. 14, Japan. 
ern, “estern). 9. Greece. 15. Middle Ages 
4. Bubyloniaa, Assyria. 10. India. 16. Rome. 
5. Bible Old Test.). lL]. Iran. 


Items which pertain at the same time to more than one of these headings are 


preferably put in the Systematic Classification (Part m1). 
1. — ANTIQUITY 


Airy, W. On the ancient trade weights of the East, 36 p. Privately 
printed, Croom’s Hill, Greenwich London, 8S. E. 10, 1918 1818 


Simplified account of the ancient weights of the Near East to show how 
they were related to one another and to the more modern systems of Europe 
and Asia, AIRY examines successively the Egyptian, Phoenician, Mesopo- 
tamian, Greek and Roman weights, then also various modern native weights. 
Six synoptic tables but no bibliography. G. 5S. 


Petrie, W.M.Flinders. Tools and Weapons illustrated by the Egyptian 
collection in Unive: sity College, London, and 2.000 outlines from 
other sources, vil + 73 p., 83 pl. London, University College, 1917. 

Isis 
See Isis, III, p. 314-315 (Sarton). 


Richardson, Leon J. Digital Reckoning Among the Ancients. American 


mathematical monthly, XXIII, p. 7-13, 1916. Isis 
Historical discussion of the use of the fingers in representing numbers and 
in counting and computing, with bibliography. -.. Ge. 


Sidersky, VD. Le commencement de l'année chez les peuples de l’anti- 
quité. Journal Asiatique, V, p. 380.382. Paris 1915. Isis 
Siwersky recherche les causes qu: ont fait fixer ce commencement 4 telle 
ou telle date et montre |’importance qu’avaient a ce propos les phénoménes 
astronomiques et les travaux agricoles. 1. § 


G. S. 
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2. — ANTIQUITY, CLASSICAL 


Diels, Hermann. Antike Technik. Sieben Vortriige. 2% erweit. Aufl., 
vi + 243 p., 19 Taf. Leipzig, Teusner, 1920. 1818 


See Jsis, III, p. 433-434 (Sarton). 


Hoppe, Edmund. Magnetismus und Elektrizitiit im klassischen Alter- 
tum. Archio f. Gesch. d. Naturw., VIII, p. 92-105. Leipzig 1917. 
Isis 
James, M. R. The Wanderings and Homes of Manuscripts. (Helps for 
students of history. No. 17), 96 p. London, Society for promoting 
Christian knowledge, 1919. Isis 


Deals exclusively with Greek and Latin MSS. — The Provost of Eton 
has made no attempt to exhaust the subject but he has given a very read- 


able and suggestive introduction, well calculated to awake the vocation of a 


future scholar. G. 8, 


Lattes, Elia. L’enigma etrusco. Scientia, XXV, p. 288-294. Bologna 1919. 


The author maintains that the Ktruscan enigma is well on the road to its 
solution and that the nearer to it one will reach, the more obvious will the 
analogies between the Latin and Etruscan languages become. G. S. 


Petrie, W. M. Flinders. The Origin of the Alphabet. Scientia, XXIV, 
p. 438-444. Bologna 1918 Isis 


Schoy, Carl. Theorie der sog. Zwillingssonnenuhr aus eyin 
Naturwissenschaftliche Wochenschrift, Bd. 14, p. 401-406, 3 Abb. 
Jena 1915. 1818 


Mathem. theory of the singular double sundial discovered at Pergamum 
in 1907, and described by A. Reum in 1911. G.S 


Stéphanidés, Michel. Contributions a l’Histoire des Sciences et parti- 
culiérement de la Chimie (en grec). Athénes 19/4. IsIs 


See Isis, III, p. 430-433 (Sarton). 


3. — ASIA, WESTERN 


Basmadjan, K. J. Les livres de médecine chez les Arméniens. Journal 
Asiatique, V, p. 383-386. Paris 1915. Isis 


7. — CHINA 


Laufer, Bertold. Sino-Iranica. Chinese contributions to the history of 
civilizution in ancient Iran, with special reference to the history 
of cultivatedplants and products. Chicago 1919. 1818 


See Jsis, III, p. 299-302 (Sarton). 


Loria, Gino. Che cosa debbono le matematiche ai Cinesi? Bollettino 
della Mathesis, anno XII, p 63-76, 1920. 1818 


Summary based chiefly on Y. Mikami, 1912. G. S. 


: 
; 
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Pelliot, Paul. Le Chou King en caractéres anciens et le Chang Chou 
Che Wen. Mémoires concernant l’Asie orientale, Il, p. 123-177, 


pl. XX-XXVI. Paris 1916. 1818 
Petrucci, Raphael. L'épigraphie des bronzes rituels de la Chine 
ancienne. Journal Asiatique, VII, p. 1-76, 4 pl. Paris 1916. 1818 
8. — EGYPT 


Moret, Alexandre. L’écriture hi¢roglyphique en Egypte. Scientia, 
XXV, p. 94-125 Bologna 1919. 1818 


9. — GREECE 


Archibald, R. C. Centers of similitude of circles and certain theorems 
attributed to Monce. Were they known to the Greeks? American 
mathematical monthly, XXII, p. 6-12, 1915. 1813 


Assertion, based upon restorations of certain theorems of Pappus parti- 
cularly by Simson and Scorza, that Pappus and the Greeks were familiar 
with the theory of Mover concerning the six centers of similitude of three 
coplanar circles. The use of the center of similitude by the Greeks is 
definitely established, and also a particular case of Moner’s Theorem 


L. C. K. 
Crawfurd, R. On forerunner of Harvey in antiquity, 40 p. London, 
ADLARD, 1919. 1818 


An admirably clear and succinct account of the views of the ancients on 
the nature and structure of the vascular systein. C. S. 


Loria, Gino. L’infinito e l’infinitesimo secondo i matematici dell’ anti- 
chita. Scientia, XVIII, p. 357-368. Bologna 1915. 1818 


Mieli, Aldo. La scienza greca e le caratteristiche del suo sviluppo. 
Scientia, XVIII, p. 225-233. Bologna 1915. 1818 


Singer, Charles. Greek science and modern sgience. A comparison and 
a contrast, 22 p. London, University of London Press, 1920. 1318 


Inaugural lecture delivered at University College, London on 12 May, 
1920. 


Stéphanidés, Michel. Petites contributions a l'histoire des sciences, 
Revue des études grecques, XX X1, p. 197-206. Paris 1918. 1818 


Série de courtes notes de philologie relatives a des mots techniques. La 
critique expérimentale. Un essai du cinabre chez les anciens, Aaxnuata, 
Xddacig = dveoic. ‘Papia (kov@n). ATHENEK et Homire. Le cuivre mossy- 
nique. Bpovtijoov. KAavdiavev. Le metal otaywv. Cuivre persan ou indien, 
Science et inertie. G. S$. 


i0. — INDIA 


Avalon, Arthur [pseudonym]. Works on Tantra : Tantra of the Great 
Liberation |Mahanirvana Tantra), transl. with introduction and 


comm., Cxtvi + 359 p. London, Luzac. 1913. — Hymns to the 
Goddess, by ARTHUR and ELLEN AVALon, xl 4+-179 p. — Principles 
of Tantra... by A. AVALON, Lxxx1-+ 393 p. /bidem, 1913, 1818 


See Isis, Ill, p. 77-81 (Masson-Ourset). 
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Avalon, Arthur (editor). Tantrik Texts, I-III. Calcutta, Sanskrit Press; 
London, Luzac, 1913-1914. Isis 


See Jsis, III, p. 77-81 (Masson-Ourset). 


Baedeker, Karl (editor). Indien. Ceylon. Vorderindien. Birma. Die 
malayische Halbinsel. Siam. Java. Handbuch fiir Reisende, 
LXXIV + 358 p., 22 Karten, 33 Plinen, 8 Grundrissen. Leipzig, 
BAaEDEKER, 1914. (818 


See Isis, II, p. 401-402 (Sarton). 


Barnett, Lionel D. Antiquities of India. An account of the history and 
culture of ancient Hindustan, xvi-+ 306 p. illustr. London, 
Pu. L. Warner, 1913. 1818 


See Isis, I], p. 408-410 (Sarton) 


Barth, Auguste. Quarante ans d’indianisme, I, I], III. Paris, Leroux, 
1914. 1818 


See Isis, III, p. 65-66 (Masson-Ourssgt). 


Bhandarkar, Sir R. G. Vaisnavism, S’aivism and minor religious sys- 
tems, 169 p. Strassburg, Triipner, 1913. isis 


See Isis, Il], p. 76-77 (Masson-OursEL). 


Bhishagratna, Kaviraj Kunja Lal. An English translation of the Sush- 
ruta Samhita based on the original Sanskrit text 3 vol. in-8°: 
I, xtviur+571 p., 4 pl.; I, 762 p., 2 pl.; Ill, x1iv-+-416+81 p. 
Published by the author, 10 Kashi Ghose’s Lane, Calcutta, 
1907-1916. , 1818 


In spite of some obvious blemishes this book is of value as an honest 
attempt on the part of an Indian scholar to make a classic of Indian medicin e 
accessible to Westerners. It is somewhat marred by the usual and natural 
desire on the part of Indians to exalt their national literature but the effort 
as a whole is not an unworthy one and should be encouraged. As to the 
philological value of the work it is for Sanskrit scholars to decide but the 
historian of medicine will welcome the access to the text which these 
volumes give. C. S. 


Carus, Paul [1852-1919]. The Gospel of Buppna according to old records, 
xv1+ 275 p., 1* ed. 1894, 2¢ ed. 1905. Chicago, Open Court. _—«s1s 


See Jsts, III, p. 74-75 (Masson-Ourset). 


Carus, Paul. Stories of Buddhism, a trilogy comprising: Karma, a 
story of Buddhist ethics, 46 p., 1903; Amitabha, a story of 
Buddhist theology, 121 p., 1906: Nirvana, a story of Buddhist psy- 
chology, 93 p. 1913. Chicago, Open Court. ists 


See Isis, III, p. 75-76 (Masson-Ourset). 


Coomaraswamy, Ananda K. Visvakarma. Examples of Indian archi- 
tecture, sculpture, painting, handicraft First series : One hundred 


examples of Indian sculpture, 103 pl., 31 p. London, Luzac. 1914. 
Isis 


See Isis, Il p. 403-404 (Sarton). 
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Coomaraswamy, Ananda K. The arts and crafts of India and Ceylon, 
xxl -+ 256 p.,, 225 ill. London, Fouts, 1913. isis 


See Isis, Il, p. 404-407°(Sarton). 


Deussen, Paul. The System of the Vedanta, according to BADARAYANA’S 
Brahma-Sotras and CanKaRa’s commentary thereon set forth as a 
compendium of the dogmatics of Brahmanism from the standpoint 
of CankaRA, translated by CuaRLes Jounston, xv + 513 p. Chicago, 
Open Court, 1912. ist6 


See Isis, II, p, 407-408 (Sarton). 


Hackin J. Les scénes figurées de la vie du Bouddha d’aprés des pein- 
tures thibétaines. Mémoires concernant ' Asieorientale, [1, p. 1-116, 
18 pl. Paris 1916. Isis 


Jouveau-Dubreuil, G. Archéologie du Sud de l'Inde. I. Architecture; 
II. leonographie, 2 vol., 192 + 152 p., 71 + 40 fig., 64 + 44pl. Paris 
GEUTHNER, 1914. 1818 


See Jsis, III, p. 66-67 (Masson-OursgL). 


Karpinski, L.C. Hindu Science. American mathematical monthly, 
XXVI, p. 298-300, 1919. 1818 


Brief critical review of SarkaR’s « Hindu Achievements in Exact Science », 
and Kayr’s « The Astronomical Observatories of Jai Sinn ». Rejection of 
the extravagant claims of Hindu originality by Sarkar, and also of the 
total denial of Hindu originality in mathematics by Kayg. L. C. K. 


Kaye, G. R. Indian Mathematics. Jsis, I1, p. 326-356, 1919. tsI8 


This essay written in 1913, printed and proof-read in 1914, has been 
published separately in 1915 under the same title (Calcutta, THackgr, 
Spink and Co.) The Calcutta edition contains the Brussels text, plus a few 
extracts from the sources, a chronology and index. Essential bibliography, 
p. 355-356. G. 5. 


Macdonell, A. A. and Keith A B. Vedic index of names and subjects. 
2 vol. xvi -+ 554 p., 592 p. London, Joun Murray, 1912. isis 


See Isis III, p. 84-87 (Masson-OvRsEL). 


Masson-Oursel, P. Bibliographie sommaire de l’Indianisme. Jsis, LII, 
p- 171-218, 1920. 1818 


A general bibliographical introduction to Indian studies, divided as 
follows : 1, Bibliographie générale, — II. Linguistique. — II. Littérature. 
— IV. Histoire. — V. Sociologie. -— VI. Sciences. — VII. Art. — VIII. Les 
influences étrangéres sur |’Inde. L’Inde hors de |'Inde. G.S. 


Mukhopadhyaya, Girindranath. The surgical instruments of the Hin- 
dus with a comparative study of the surgical instruments of the 
Greek. Roman, Arab and modern European surgeons. 2 vol.: I, 
xxx + 444 p.; II, 11 p.+ 82 pl. Calcutta, University, 1913-1914. 

isis 


A scientific account of Hindu surgery is a desideratum which these 
volumes hardly supply. They are however an improvement on some previous 
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works. The main thesis of the author is that Hindu surgery though 
resembling Greek surgery and its derivatives was either anterior to it or 
developed independently. Toestablish this thesis it would be first necessary 
to fix the dates of the ancient Indian surgical works. As he produces no 
evidence on this all important point his argument falls to the ground. He 
has nevertheless put together some useful data which when more critically 
treated will be of great interest. C.S. 


Murray. John editor). A handbook for travellers in India, Burma and 
Ceylon. Ninth edition, cuxvin + 664 p.,79 maps and plans. London, 
Murray, 1913. 1818 


See Isis, Il, p. 402-403 (Sarton) 


Rapson, E. J. Ancient India, from the earliest times to the first 
century A. D. vii + 199, 6 ill ,2 maps. Cambridge, University 
Press, 1914. 1818 


See Isis, III, p. 83-84 (Masson-Oursgt). 


Ray, Sir Praphulla Chandra. A history of Hindu chemistry from the 
earliest times to the middle of the xvi" century A. D. with 
Sanskrit texts, variants, translations and illustrations : I, 2¢ enl. 
ed., oxxxu + 312 + 70 p., 1903; II, 17 + xcvi + 290 + 152 + 21 p. 
1909. Calcutta, Bengal chemical and pharmaceutical works. 

1818 


See Isis, III, 68-73 (Masson-Ovursrt). 


Ray, Sir Praphulla Chandra. Chemical knowledge of the Hindus of 


Old. Isis, Il, p. 322-325, 1919. 1818 
Short summary of this knowledge chiefly based on the author’s His- 
tory (1903-1909) . G. S$ 


Sarkar, Benoy Kumar. The positive background of Hindu sociology. 
Book I. Non-Political. With appendices by B. Seat, xxiv + 365 p. 
Allahabad, Panini Office, 1914. 1818 


See /sis, III, p. 63-64 (P. Masson-Oursg). 


Sastri, Sivanath. History of the Brahmo Samaj [1828- ]. I and II. 
Calcutta, Caarrersee, 1911-1912. 1818 


See Jsis, III, p. 428-429 (Sarton). 


Schroeder, Leopold von. Reden und Aufsaetze, vornehmlich iiber 
Indiens Literatur und Kultur, xu + 430 p. Leipzig, Horsser, 1913. 
ists 


See Isis, Ill, p. 81-82 (Masson-OurseL). 


Seal, Brajendranath. The positive sciences of the ancient Hindus, 
vii + 295 p. London, Lonemans, Green and Co., 1915. 1818 


This book is better balanced than the great majority of works on Indian 
science and above all does not claim for its material an unprovable antiquity 
and independence. What it gains in critical power however, it looses in 
lucidity and much of whut is written in it conveys no meaning whatever to 
the reviewer. The author has the usual Indian weakness for classification 
and numerical statement for their own sake rather than to helpt he reader or 
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elucidate the subject. There must be coherent ideas at the back of Indian 
science but the reviewer confesses that,though he has read a number of 
books on the subject, he has not succeeded in arriving atthem. This nega- 
tive result drawn from a work by the Groree V.Professor of Philosophy at 
the Calcutta University is a distinct disappointment. C. 8. 


Sirkar, Kishori Lal. An introduction to the Hindu system of physics, 
being an exposition of Kanad-Sitras relating to the subject. 
vu + 108 p. Calcutta, Seat, 1911. 1818 


See Jsis, III, p. 64-65 (Masson-Ourskt). 


Suali, Luigi. Essai sur la théorie de la connaissance dans la philo- 


sophie indienne. Jsis, III, p. 219 254, 1920. 1818 
A survey of Indian epistemology, largely based upon the author's « Intro- 
duzione allo studio della filosofia indiana ». Pavia 1913. G. 8. 


Vallauri, Mario. La medicina indiana. Scientia, XVIII, p. 308-324. 
Bologna 1915. 1818 


11. — IRAN 


Browne, E. G. Materials for the study of the Babi religion. XxIv 
-| 380 p., numerous pl. and fac-similes. Cambridge, University 
Press, 1918. 1818 


See under S. xix, E, p. 467-468. (Cc. 8.) 


Jackson, A. V. Williams and Abraham Yohannan A Catalogue of the 
collection of Persian Manuscripts... presented to the Metropolitan 
Museum by ALEXANDER SmitH CocuRan. (Indo Iranian Series, I), 
xxv + 187 p. New York, Columbia University Press, 1914. Isis 


MSS. of Frrpausi, Nizami, Jaca Ap-Din Rumi, Sa‘p!, the Indo-Persian 
poet Amir Kuusrau of Detul, Hariz, Jami. There are also two Turkish 
MSS. of Mir ‘ALI Snir Nawa’l and a MS, of the Qur'an. G. S. 


12. — ISLAM 


Ahrens, W. Studien iiber die magischen Quadrate der Araber. Der 
Islam, VII, p. 186-250. Strassburg 1917. . 1818 


1. Dscnasi B. Hassan. — 2. Das magische Quadrat der 9 Zellen. Seine 
verschiedenen Formen. Sein frihestes Auftreten. — 3. Magische Quadrate 
hdherer Stufen. Bildung der ungeradzelligen Quad. nach der « Methode 
der Inder », — 4. Das System der 7 Planetentafeln. — 5, GuazaLi. — 
6. Die lauteren Briider. — 7. 12-14 Jahrh. —- 8. Die Neuzeit. — 9. Nicht- 
magische Zahlenquadrate. — Namenverzeichnis. — Addenda (E. Wirpr- 
mann), Jbid., VIII, p. 94-97. G. S. 


Airy, W. On the Arabic glass weights, 6 p. Privately printed. Croom’s 
Hill, Greenwich. London S. E. 10, 1920. Iss 


Based upon a study of the glass money- and « fels » weights kept in the 
English and Scotch museums. It would appear that after the conquest of 
Egypt, the Arabs used their carob scale in conjunction with the Egyptian 
shekel weights and made the two systems fit together at certain values as 
well as they could. The small weight of the carob (3 grains) made this 
relatively easy. G. S. 
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Carra de Vaux, Bernard. Notes d'histoire des sciences. Journal Asia- 
tique, X, p. 449-461. Paris 1917. Isis 


See Isis, Ill, p. 434-435 (Sarton). 


Horten, Max. Einfiihrung in die héhere Geisteskultur des Islams. 
Gemeinverstindlich dargestellt, xv +112 p. Bonn, Conen, 1914. 
1818 
This is a systematic, not an historical account of Mohammedan philo- 
sophy, and it is chiefly devoted to metaphysical questions. As the sequ- nce 
of philosophical problems is different in the different Moham. systems, 
Horten has preferred to adopt a systematic presentation of his own, to wit : 
A. Logik. — B. Die eigentliche Philosophie : (1) Metaphysik. Das System 
der Wissenschaften; (2) Die einzelgebiete der Philosophie : a) Gott, 6) die 
Geisteswelt ; (c) die Seelen; (d) die Kérperwelt; (e) Hyle und Form. — 
Anhang : Ethik. — Chapters d and e are of special interest to us, but they 
are rather meagre, Horren being far more interested in metaphysics and 
theology than in science. The higher intellectual culture of Islam is a 
development of Hellenism, with the incorporation of Persian and Hindoo 
elements. Horten has provided us with a useful guide for the under- 
standing of this syncretism. G. S. 


Littmann, E. Ueber die Ehrennamen und Neubenennungen der 
islamischen Monate. Der Islam, Bd. 8, p. 228236. Strassburg, 
1918. Isis 


Meyerhof, Max. Beitriige zum Volksheilglauben der heutigen Aegypter. 
Der Islam, VU, p. 307-344. Strassburg 1917. 1818 


Rescher, 0. Studien iiber den Inhalt der 1001 Nacht. Der Islam, Bd. 9, 
p. 1-94. Strassburg 1919. 1818 


Life and thonght of the Islamic East as revealed in the Thousand and 
One Nights. The most interesting chapters for us are those on supersti- 
tions and magic. No chapter on science and no index. Criticism of 
editions and translations; Maroprvs’ transl, forgotten. a. S. 


Ritter, Helimut. Arabische Flussfahrzeuge auf Euphrat und Tigris. 
Mit 20 Taf. u 5 Zeichn. (Mesopotamische Studien, I). Der Islam, 
IX, p. 121-143. Strassburg 1919. 1818 


Ruska, Julius Zur Geschichte der arabischen Algebra und Rechen- 
kunst. Der Jslam, 1X, p. 116.117. Strassburg 1919 1s18 


Summary of Ruska’s memoir: Zur Altesten arabischen Algebra und 
Rechenkunste. Heidelberg 1917. G. S. 


Ruska, Julius Griechische Planetendarstellungen in arabischen Stein- 
biichern Silsungsberichie der Heidelberger Ak. d) Wissensch , 
Philos -histor. Klasse, 50 p Heidelberg C. Winter, 1919. 1818 


Fritz Saxt had stated (1912) that the Islamitic representations of planets 
of the x'" century and later times were directly base i on Babylonian tradi- 
tions, the chief transmitrers being the Haranite Sabeans. Yet this theory 
is quite unsufficient to bridge the huge cl-ft between anc’ent Babylon and 
the xu century. Ruska maintains that these planetary representations like 
astrology itself, are rooted in the Orientalized Hellenistic world. It was 
difficult to prove it however on the basis of the astrological literature, but 
Ruska has now established this filiation on the basis of Arabic lapidaries of 
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the Bibliothéque Nationale, dealing chiefly with the engraving of planetary 
representations on their symbolic stones. The memoir is subdivided as 
follows: Griechisch-rémische Zaubergemmen; Die Handschriften der 





Sitsungsberichte der Heidelberger Akad. d. Wissensch., Philos.- 
hist. klasse, J. 1917, 125 p. Heidelberg, Winter. 1818 


Biblioth. Nat.; Textproben mit Uebersetzung und Erlauterungen. The 
MSS considered are those numbered 2772, 2° and 2775, 2°, 3°, 4° in 
Siang, Catal. des MSS. Arabes. G.S. | | 
Ruska, Julius. Zur iiltesten arabischen Algebra und Rechenkunst. 
’ 
i 4 


Fundamental contribution to our knowledge of early Arabic mathematics 
and chiefly of the algebra of at. Kaowanrizmi. Contains the following 
essays : (1) Der Titel der Algebra des Mutammap B. MOsa; (2) Das Liber 
augmenti et diminutionis und das Kitab algam*‘ waltafrix ; (3) Die Regula 
Sermonis; (4) Inhaltsiibersicht der Algebra M. 8. MOSas u. Beurteilung 
ihrer Quellen von Cossatt bis Cantor; (5) Zur geschichte der arabischen 
Zahlbezeichnungen: (6) Ueber die Erbteilungsaufgaben in der Algebra des 
M B. Misa u. die urspriingliche Anwendung der Termini mal u. schai' ; 
(7) Die Terminologie der quadratischen Gleichungen ; (8) Zum Aufbau des 
Zahlensystems ; (9) Die Namen der arabischen Ziffern; (10) Das Kapitel von 
den Geschiften ; (11) Aus dem Kapitel iiber die Messung; (12) M. 8. MUsa’s 
Algebra als Teil seiner wissenschaftlichen Gesamtleistung. — Ruska’s 
main conclusions have the more weight that they are more cautious. Indian 
influences on Arabic mathematics seem to him to have been far greater 
than is generally admitted; Greek influences on the contrary, smaller, 
although he is less positive on this second point. We must remember that 
the Greek sources became generally accessible by translations only in the 
tx and x“ centuries. This conclusion is entirely at variance with Kayr’s 
conclusion, but the latter has made no first hand study of the Arabic texts. 


— 


_ 


Hence we must give more weight to Ruska’s judgment. — Ruska’s investi- 
gation is the more important that Rosen’s translation of a. KHowanizmi'’s 
Algebra (1831) is not always correct. G. S. 


Schoy, Carl. Die Mekka- oder Qiblakarte. Gegenazimutale mittab- 
standstreue Projektion mit Mekka als Kartenmitte. Kartogra- 
phische und schulgeogr. Zeits., V1, p. 184-185, mit 2 Abb. u. einer 
Karte. Wien 1917. 1818 


Schoy, Carl. Mittagslinie und Qibla. Notiz zur Geschichte der mathe- 
matischen Geographie. S. A. aus der Z. der Gesellschaft fiir 
Erdkunde, 19 p. Berlin 1915. Isis 


The second problem, to determine the direction of the Kaaba, is a | 
purely Mohammedan one, but the first is of universal interest. Schoy ry} 
gives its whole ancient history paying special attention to Arabic work. i» 

G. S. i 


Schoy, Carl. Erdmessungen bei den Arabern. S. A. aus der Z. der 
Gesellschaft fiir Erdkunde, 15 p. Berlin 1917. 1818 


I. Die Bestimmungen des Erdumfangs nach At-Birini (973-1048). — 
II. Die eigentlichen arabischen Gradmessungen. — III. Diskussion der 
verschiedenen arab. Berichte. — IV. Von den arabischen Laingenmassen 
(nach ManmOp-Bey, N. Kuantxorr und C. A. Natuino diirfte sich die fir i 
uns in Frage kommende arab. Meile nicht weit von dem Betrage von 
2000 m. entfernen. Dann wire die arab. Gradmessung eine ausserordent- 
lich genaue zu nennen). — V. Schlussbemerkung. G. S. 
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Schoy, Carl. Geschichtlich astronomische Studien iiber die Dimme- 
rung. Naturwissenschaftliche Wochenschrift, X1V, p. 209-214, 
1 Abb., Jena 1915. 1818 
Deals chiefly with Arabic astronomy and physics, as neither the Greeks, 
nor the Komans, nor the Hindoos made a s ientific study of the morning 
4 and evening twilights. For the Moslems this study was of great religious 
: importance. The results obtained by 1pn aL Harram, Asut Hassan (the 
} xii century astronomer of Morocco, whose works were edited by Sép1L.or, 
: father and son) and 1sn JOnIs, are explained and discussed. G. 8. 


' Schwarz, P. Die Zuckerpressen von Ahwaz. Der Islam, VI, p. 269-279, 
’ Strassburg 1916. isis 


: Wiedemann, Eilhard und Hauser, F. Uber Trinkgefiisse und Tafel- 
: ' aufsiitze nach at-Gazari und den Bend MdésA. Der Islam, VIII, 
p. 55-93, 268-291, 47 Abb. Strassburg 1918. 1818 


Important contribution to the study of mechanical devices in Islam. One 
of the oldest te-hnical writings of this kind is the Kitab fi'l-hijal of the 
Bend Mosa (2¢ half of x c.) largely based on Hero and Pawo. Another 
writing of the same authors is of Byzantine origin. The most important 
Arabic technical work however is the Kit&b fi ma‘rifat al-hijal al-handasija 
by at-UazaRi, a « work on the knowledge of geometrical (mechanical) 
contrivances », composed in 1205-1206 This work is on the whole very 
clearly written and is partly based upon personal experiments, but the 
ultimate source is again Hellenistic. The present essay is based chiefly on 


the second part of AL Gazari's work, and on the writings of the Beno 
G. S. 


Mos. 
7, Wiedemann, Eilhard. Technisches bei den Arabern. Geschichtsblatter 
fiir Technik u. Industrie, V1, p. 24-30. Berlin 1919. 1818 


1. Bau der Hafenmauern in ‘Akka. 2. Ueber ein bewegliches Zimmer in 
Malaga (S xu). 3. | nterricht in Bauen zur Zeit von Hirdn at Rascnip 
(S. vi). 4. Transport von grossen Steinen (S. x). 5 Wasserrider zu 
Kiichenzwecken (S. xvu). 6. Klingelzug an Mihlen um automatisch auf 
deren Stehenbleiben aufmerksam gemacht zu werden (S. xvi). 7. Herstel- 
lung feiner Drahten /Birdni, S. x-x1). 8. Verbindung von Steinen. 9. He- 
bung eines gesunkenen Schiffes S, x1-xu). G. S. 


Wiedemann, Eilhard und Wirschmidt, J. Uber eine arabische 
kegelférmige Sonnenubr. Archiv f. Gesch. d. Naturw. VU, 
p. 359-376, 5. Abb., Leipzig 1916. 1818 


Apropos of a muk hula described by one AsQ) Musammep ‘App ALLAH IBN 
Qism in ‘Asp Auta Jansa av Siqiti (the Sicilian) of whom nothing is 
known, but that he lived before the x11 century. The text is translated, 
; the instrument described and compared with other mediaeval in-truments 
4 | (HermannusContractusofS. x1) Ses. Minster, 1537, Ara. Kirncuer, 1671 





M. Brnaim ..). It is likely that all the late mediaeval models of portable 
sundials are based upon the Arabic models. which in their turn might be 
traced back to Virruvivs’s « viatoria pensilia ». G. S. 





Wiedemann, E. und Hauser, F. Byzantinische und arabische akus- 
tische Instrumente Archio f. Gesch. d. Naturw., V111, p. 140-166. 


i ae x 


| 15 Abbild. Leipzig. 1918. rats 
ui I, Einleitung. Aeltere Schriften iber Akustik. — I]. Anordnungen zur 
' automatischen Erzeugung von Ténen. — III. Schriften von Mdaristos 


oe 
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(Handschriften). — Discussion of the Arabic acoustical instruments and of 
their Greek and Byzantine sources. Almost nothing is known of the Greek 
writer Miritos or Moristos, whose writings were translated into Arabic 
before 988, likely in S. 1x. Extracts from these writings are here translated 


from the Arabic into German (cfr. Isis, II, p. 434). G. $8. 
Warschmidt, J. Ein tiirkisch-arabisches quadrant-Astrolab. Archiv. 

f. Gesch. d. Naturw., VIII, p. 167-181, Leipzig 1918. isis 
Description of a small quadrant astrolabe bought by the author in Con- 

stantinople. G. S. 


13. — ISRAEL 
(See also Bible) 


Feldman, W. M. The Jewish Child, its History, Folklore, Biology and 
Sociology. xxv1 + 453 p., 2 pl., 19illustr. London, BatLurrre Tin- 
DALL, 1917. ists 


A work of much learning largely uncritical. It contains a great deal of 
information useful to the medical historian and folklorist. Much of the 
material is misplaced and, though valuable, should not have been included 
in this volume. Thus the title of the book would give no idea that it 
includes an excellent chapter on « some of the mathematical problems of the 
Talmud». It isa pity that the author has not accepted further literary 


and scientific guidance. C. S$. 
Spiers F. S. Jewish contributions to science in the Middle Ages. The 

Jewish Review, p. 533. London, March 1914. 1818 

A useful and well balanced short summary. C.S. 


Waite, Arthur Edward. The secret doctrine in Israel, a study of the 
Zohar and its connections, xvi + 330 p. Boston, Occult and Mo- 
dern Thought, 1914. Isis 


See Isis, III, p. 87-88 (Masson-OurskL). 


14. — JAPAN 
Smith, David Eugene and Mikami, Yoshio. A history of Japanese 
mathematics, v + 288 p. Chicago, Open Court Co., 1914. 1818 
See Isis, II, p. 410-413. (A. Reymonp). 


15. — MIDDLE AGES 


Cotterill, Henry Bernard. Mediaeval Italy during a thousand 
years (305 1313). A brief historical narrative with chapters on 
great episodes and personalities and on subjects connected with 
religion, art and literature, xxvin + 566 p., 65 pl. 6 maps. New 
York, F. A. Sroxes [Preface dated 1915}. 1818 


Very vivid and suggestive outline, well illustrated. G.S. 
Loew, E.A. The Beneventan Script. A history of the South Italian 
minuscule, xx -+ 384 p. Oxford, CLARENDON Press, 1914. Iss 


This important monograph describes the development of a special type of 
handwriting. This script is important for the history of science because it 
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flourished in just that area that was the storehouse of the remains of Greek 
science. Such scientific and medical works as circulated in the Dark Ages 
were probably ultimately derived from this area and many of them still exist 
in Beneventan manuscripts C. S. 


O’Kellcher, A. and Schoepperle, G. Life of CoLtumcitie, compiled by 
Manus O’Donnety in 1532, txxvi + 516 p., Urbana, University 
of Illinois, 1918. 1818 


A model piece of editing. An important text accessible for the first time, 
with English translation. Throws much light on Celtic Christian magic and 
the curiously unbalanced extravagance of the mediaeval Irish imagination. 

C S. 
Picavet, Francois. Un projet de publication d’ceuvres philosophiques 
du moyen age. Journal des Savants, xvu, p. 96-99. Paris 1919 
Isis 


Singer, Charles. Early English magic and medicine. From the Pro- 
ceedings of the British Academy, 1x. 34 p , 12 fig. London, MiLrorp 
1920. 1818 


See Isis, III, p. 435-437 (Sarton). 


Singer. Mrs Dorothea Waley. Catalogue of early scientific manu- 
scripts in the British Isles. Jsis, III, p. 271274 1920. 1818 


Describing the inventory undertaken by her with the assistance of her 
husband, Caarves Sineer, and other scholars. G. S$. 


Walsh, James J. Medieval Medicine xu + 221 p. London, Biack, 1920. 


See Isis, III, p 308-309 (Stneer). Sinegr having contributed a similar 
review of the same book to Nature, London April 1, 1920, D™ Watsa sent 
a letter of protest to the editor. Both Watsu's reply and Sinegr’s rejoin- 
der were published in Nature, July 1. G. S. 


16. — ROME 


Arnold, E. V. Roman Trade Societies. Discovery, I, p. 55-57, London, 
1920. 1818 


Havell, Herbert Lord. [ -1913). Republican Rome. Her conquests, 
manners and institutions from the earliest times to the death of 
CagsaR, xxut + 564 p., 65 pl., 12 maps. London, Harrap, 1914. 

Isis 
Very clear and entertaining summary of the history of ancient Rome. 
The account of the Punic wars is particularly vivid. After the author's 
accidental death the selection of the necessary illustrations was intrusted to 
H. B. Correritt; his selection is excellent. Our orly criticism is that the 
intellectual history of Rome has been so much neglected. There is not very 
much to say about Roman science but we would expect at least some short 
account of Roman medicine, engineering, and surveying. One single 
paragraph is not enough to do justice to Lucretius. The book should have 

been completed by a short critical bibliography G. S. 
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‘PART Ill 


Systematic Classification 


The materials which could not be included in the two previous classifications 
— Centurial and Historical — are classified under the following headings. 
This third classification is exhaustive because, if any item could not be placed 
under the 35 first headings, it would be put under the 36" and last one : Alia. 


1. Anatomy. Colleges, Universi- 23. Pharmacy. 
2. Anthropology. ties. 24. Philosophy. Science 
3. Archaeology, mu- 13. Ethnology. Primitive and Phil. History of 
seumsand collections. and popular science. Philosophy. 
25 7 
4. Art. Artand science. 14. Geography. ror se 
Iconography. 15. Geology, mineralogy, ~°* * °Y siology : 
. 27, Prehistory. 
5. Arts and Crafts. palaeontology. Min- z 


: 28. Psychology. 
6. Astronomy, geodesy, mg. 29 
16. History of civilization. 


Historical methods. 


. Religion. 


meteorology and ter- 30. Science : 


restrial physics. A. Bibliography. 


7. Bibliography and li- 17. Language and litera- B. History. 
braries. 13 pa 4 th : C. Organization. 
8. Biology i acai a © D. Philosophy. 
9. Botan ge. 31. Sociology, jurispru- 
, 7 19. Mathematics. a sitive 
10. Chemistry, Physico- 20. Mechani — a pos 
Fa 20. Mechanics. polity. 
ae 21. Medicine : 32. Statistics. 


11. Economics (ec. doc- A. Hist. and organi- 33. Superstition and Oc- 


trines, commerce, 


zation. cultism. 
transportation, com- Kk. Epidemiology. 34. Technology. 
munications). 22. Morals, Moralorgan, 35. Zoology. 
12, Education. Methods, of society. 36. Alia. 


3. — ARCHAZOLOGY (museums and collections) 


Deonna, Waldemar. Les Lois et les Rythmes dans |'Art Bibliotheque 
de culture générale), 188 p. Paris, FLAMMARtoN, 1914 1818 


Suggestive introduction to archaeology being a summary of the author's 


work « L’archéologie, sa valeur, ses méthodes », 3 vol, Paris 1912 of which 
I wrote a long review in Jsis, I, p. 745-754. G. 8. 


Morley, Sylvanus Griswold. The inscriptions at Copan, xiv + 644 p. 
Washington, CarneGie Institution, 1920. (818 


See Isis, III, p. 292-294 (Sarton). 














J 
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4. — ART. ART AND SCIENCE ICONOGRAPHY 


Lavignac, Albert (editor). Encyclopédie de la musique et Dictionnaire 


du Conservatoire. Premiére partie : Histoire de la Musique. Pre- 

mier volume : Antiquité. Moyen Age, 1 vol. in-8’ (29 x 20, 618 p. 

1,000 gravures et exemples de musique. Paris, DeLaGrave, [1913]. 
{sis 


Ce premier volume (pour l’ouvrage entier. voir Isis, I, p. 248) contient 
les contributions suivantes, assez inégales, mais importantes toutes : Victor 
Loret, Egypte; Cu. Vino.Leaup et Fernanp P&iacaup, Assyrie-Babylonie ; 
F. Pé.tacaup, Syrie et Phrygie; ApRranam Caney, Hébreux; Maurice 
Courant, Chine et Corée (p. 77-241; étude trés importante, avec un bon 
nombre d’exemples, un index chinois et coréen et des notes bibliographiques 
copieusex ; datée 1912); M. Courant, Japon (p. 242 256); Joanny Grosser, 
Inde (p. 257-376); Maurice * MMANURL, Gréce, art gréco-romain (p. 377-537); 
Camitte Sarnt-Safns, Note sur les Lyres et Cythares (p. 538-540). - 
L’étude du moyen Age est subdivisée comme suit : les deux premiéres par- 
ties consacrées d’une part & la mus:que byzantine et au chant des églises 
d’Orient, dautre part & la musique occidentale, sont dues 4 Amépkr Gas- 
Touk. Celui-ci a aussi contribué & un appendice sur les notations musicales du 
v® au xv® siécle. Une troisiéme partie due a P. et L Hittemacner s’occupe 
des origines de la musique polyphonique. Période du contrepoint vocal de 
la fin du xr* & la fin du xvur* siécle. — Ce premier volume nous offre une 
grande masse de connaissances précieuses. Si tout l’ouvrage est construit sur 
le méme plan, il sera vraiment monumental. Espérons que de bons index y 
faciliteront les recherches. G. 


6. — ASTRONOMY, GRODESY, METEOROLOGY 
AND TERRESTRIAL PHYSICS 


Boll, Franz. Sternglaube und Sterndeutung. Die Geschichte und das 


Wesen der Astrologie (Aus Natur und Geisteswelt, 638). Zweite 
Auflage. vi + 112 S. mit einer Sternkarte u. 20 Abb. Leipzig, 
TEUBNER, 1919. Isis 


The first edition of this excellent book appeared in 1917. A number of 
small corrections have been made in this second ed. It is out of the ques- 
tion to sum up a book which is itself a brief summary. It will suffice to -ay 
that no man was better qualified to write this popular exposition than Bou 
and that the spirit of the book is a very generous one. He well shows that 
astrology was far more than horoscopy: it was a congruous and imposing 
philosophy of nature, as comprehensive as Scholasticism or Hegelianism. 
The history of astrology is also an essential part of the history of mysticism 
and natural religion. The first chapter on Babylonian astrology was con- 
tributed by Cart Bezotp. The following chapters are : Development of 
astrol. in classical antiquity; Astrol. East and West from the time of Christ 
until now; Elements of the heavenly image; Astrol. methods; signification 
of »strol. Bibliography. Index. Chinese and Hindu astrol. are not dealt 
with. GS. 


Diels, Hermann. Zur Geschichte und Bedeutung der Astrologie 


Deutsche Literaturseitung, XX XIX, Sp. 275-282. Berlin 1918. 1s:s 


Apropos of Fr. Boit. Sternglaube u. Sterndeutung, Leipzig 1918 
G. . 
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Marcolongo, Roberto I! problema dei tre corpi da Newron (1686) ai 


nostri giorni (Manuali Horpui, vir + 166 p. Milano 1919. 1818 


Third edition enlarged and corrected of a memoir first published in Mem. 
d. R. Acc. d, Sci, di Napoli, vol. XVI, and then in Nuovo Cimento (6), 
vol. IX, X. The essential bibliography is given ; mathematical develop- 
ments are avoided. Contents: |. lavori dei geometri del secolo xvii 
2. Riduzione delle equaz. differ. all’ordine minimo. 3. Problema degli 
necorpi. Casi particolari. 4. Integrali algebrici ed uniformi del problema 
deglin corpi. 5. Soluzioni approssimate per serie infinite, per seriv trigo- 
nometriche. Ricerche di Sunpmann 6. Il problema ristretto dei 3 corpi. 
Soluzioni periodichi. The last chapter is by far the longest (p. 92-162) and 
carries the history of the subject down to our own days, Excellent summary. 

G. 8. 


Miller, Franz Joh. Studien zur Geschichte der theoretischen Geodiisie, 


vul +-203 p. Augsburg, Rosenaustr , 38, 1918. 1818 


See Jsis, IIL. p. 438-439 (Sarton). 


Schoy, Carl. Lingenbestimmung und Zentralmeridian b ei den ilteren 


Voélkern. Mitt. der K. K. Geogr. Gesellschaft, Heft 1/2, 61 p. 
Wien 1915. 1818 


History of the determination of longitudes on land by the Greeks, the 
Indians and the Arabs, also a study of the relative accuracy of their 
methods. The same author had previously devoted a similar study to the 
latitudes : Die ge-chicht. Entwicklung der Polhéhenbestimmung bei den 
iltern Vélkern (Hamburg 1911). G. 58. 


7. — BIBLIOGRAPHY AND LIBRARIES 


Sarton, George. Synthetic Bibliography with special reference to the 


History of Science. Jsis, III, p. 159-170, 1920. 1818 


1. Definitions, — 2. Analytic bibliography. — 3. Insufficiency of ana- 
lytic bibliography. — 4. Synthetic bibliography. — 5. Synthetic bibliogra- 
phy of the history of science (this includes the scheme of classification used 
in Isis), — 6. Conclusion, The purpose of this paper is to solve the 
problem : « How to prepare a good bibliography of the history of science » 
It may also help to solve other similar problems, or the more general one: 
« How to prepare a good encyclopaedic bibliography ». 


8. — BIOLOGY 


Driesch, Hans. The History and Theory of Vitalism. Translated by 


C. K. Ocpen. Revised and partly rewritten for the English edition 
by the author, vi + 239 p. London, MacmILuan, 1914. 1818 


See Isis, 111, 439-440 (Sarton). 


Noll, Alfred. Die Lebenskraft in den Schriften der Vitalisten und ihrer 


Gegner | VoIGTLAENDERS Quellenbiicher, 69), 86S. Leipzig, Voier- 
LANDER, [1914]. 1818 


]. Abschnitt. Aus der Zeit des Vitalismus : F. C. Mepicus (1774), 
J. D. Branpis (1795), Georg Procuaska (1797), Jon. Curist Rew (1796), 
Tu. Gro. Aug. Roos« (1778) — Fr. Hicpesranpt (1803), Treviranus (1802), 
J. F. Ackermann (1805), K. A. Kupovpat (1821), J. H. F. Aurenrieta 
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(1836), Jon, Marier (1844). — 2. Abschnitt. Gegner der Lebenskraft : 
F. Magenpig (1834), Lotze (1842), J. Scu.eipen (1845), E. pu Bots-Rey- 
monD 1848), |.. Biicuner (1855), R. Vinchow (1856), M. Verworn, Lup 
Hermann. Driescn not quoted. No index. G.S. 


Appert, D'. L’hérédité morbide, 306 p., Paris, FLammarion, 1919. 1518 


See Jsis, III, p. 295 (Guiner). 


Blaringhem, Louis. Les problémes de lhérédité expérimentale, 317 p. 
Paris, FLAmMMaRiION, 1919. Isis 


See /sis, III, p. 295-296 (Guinet). 


Grasset, Joseph. [1849-1918]. Devoirs et périls biologiques, 546 p. 
Paris, Aucan, 1917. 1818 
See Isis, III, p. 88 (Guinet). 


Grasset, Joseph. La Biologie humaine, 344 p. Paris, FLammarion, 1917. 
isis 
See Isis, Ill, p. 88 (Guinert). 


Grasset, Joseph. Le dogme transformiste, 158 p. Paris, Renaissance 
du Livre, 1919. Isis 


See Jsis, III, p. 88 (Guinert). 


Guilleminot, H. La matiére et la vie, 318 p. Paris, FLammarion, 1919. 
ists 


See Jsis, Il, p. 296-297 (Guinet). 


Legrand, L. La sélection du plasma spécifique. Esquisse d'une théorie 
cytomécanique et cytochimique de la vie, 187 p. Paris, Ma.orne, 
1916. L’emboitement des plasmas. Apercu d'une théorie mécanique 
de lhérédité. Revue générale des sciences, XXVIII, p. 368-376, 
396-403 p. Paris, 1917. Les caractéres biochimiques de l’espéce. 
Ibidem, XX1X, 333-340, 1918. Une conception biologique nouvelle 
de la cellule. Jbidem, XXX, 397-408, 1919. Ists 


See Isis, III, p. 88-89 (Guinet). 


Loeb, James. Natural death and the duration of life. Scientific Monthly, 
IX, p. 578-585. Lancaster, Pa. 1919. IsIs 
Based on the exper. of |.ors and NortuRop on the duration of the life of 
flies at various temperat., and on those of GupgeRNaTscH, ALLEN, UBLENHUTH, 
Lors on the duration of larval period of frogs, salamanders, axolotis and 
flies. The duration of life and of the larval period (or of youtb) is the time 
required for the completion of a series of chemical reactions. Hence any 
agent which modifies the speed of these reactions, will affect the duration 
of life correspondingly. G. S. 


9. — BOTANY 
(Agronomy, Phytopathology, Palaeobotany) 


Harvey-Gibson, R. 1. Outlines of the history of botany, x+-274 p. 
London, Biack, 1919. Isis 


See Isis, Ill, p. 297-299 (Sinerr) 
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Laufer,Berthold. Sino-Iranica. Chinese contributions to the history of 
civilization in ancient Iran, with special reference to the history 
of cultivated plants and products. Chicago, 1919. 1818 


See /sis, III, p. 299-302 (Sarton). 


Verzeichnis der Landwirtschaftlich-geschichtlichen Austellung zu 
Vippach-Edelhausen, 11-14 Februar 1917, veranstaltet vom Land- 
wirtschaftlichen Verein daselbst aus Anlass seines 25 jahrigen 
Bestehens. 125. 18I8 


Catalogue of a small exhibition of objects, books and manuscripts relating 
to the history of husbandry ; the first exhibition of this kind of which I have 
heard ; largely due to the efforts of D™ Max Giintz about whom see Jsis, Il, 
p. 141. Divided as follows: 1. Acker- u. Spanngerate (11, all xrx™ cent.). 
2. Handgerate u. Aehnliches (31, all xix" except 3 xvii'" cent.). 3. Haus 
wirtsch. Gegenstaénde (44, all x1x'® except 3 xvin'" cent.). 4. Spinnen und 
Weben. Kleidungsstiicke. Fiauenhandarbeit (32, all xix except 4 xvi 
cent.). 5. Biicher, Zeitschr. u. Karten (55). 6. Urkunden u. Hdsch. (38). 
7. Bilder u. Karten (27). 9. Vorgeschicht. Funde u. andere Ausgrabungen 
(6). 10. Sonstige Altertiimer (11). G. S. 


10. — CHEMISTRY. PHYSICOCHEMISTRY 


Hjelt, Edv. Geschichte der organischen Chemie von Altester Zeit bis 
zur Gegenwart, x1m+556 S. Braunschweig, Viewee, 1916. 1818 


See /sis, Ill, p. 440-443 (Sarton). 


Lespieau, R. La molécule chimique, 286 p. Paris, ALcan, 1920. 1818 
See Isis, Ill, p. 427-428 (Guinet). 


Letts, E. A. Some fundamental problems in chemistry, old and new, 
x1 -+ 235 p.. 44 fig London, ConsTaB.e, 1914. Isis 


See Isis, III, p. 443 (Sarton). 


Library of Congress. List of references on Dyestuffs. Chemistry, 
Manufacture, Trade. Compiled under the direction of Herman H. B. 
Meyer, 186 p. Washington, Government Printing Office, 1919. 

Isis 
List of 1650 books and articles divided in two parts — the first devoted 
to bibliographies (10 items), the second to all the rest, classified alphabe- 
tically by author names, It represents the material in the Library « with 
considerable additions of references to highly technical literature found 
elsewhere ». A very detailed subject index considerably increases the 
value of this list. Yet it is not a scientific list, since it is uncritical, all 
items being put on the same level. Of hardly any interest to the historian 
(at least now), it may prove very valuable to the chemist and the business 

man. G. S. 


Lippmann, Edmund O von Entstehung und Ausbreitung der Alchemie. 
Mit einem Anhange: zur iilteren Geschichte der Metalle, xv1+742 p. 
Berlin, SPRINGER, 1919. rats 


See Jsis, Ill, p. 302-305 (Sarton). 


Niemann, W. Die ersten chemischen Feuerzeuge. Archiv f. Gesch. d. 
Naturwis., VII p. 299-309, 390-403, Abb., Leipzig 1916. 1818 


: 
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Lewis, W. C. Mc C. Radiation, the fundamental factor in al] chemical 
change. Scientia. XXV p. 450-459. Bologna 1919. 1818 


Plotnikow, J. Ueber die photochemische Valenz und die Lichtemp- 
findlichkeit der Kérper, 36 S. Vereinigung wissenschaftlicher 
Verleger, Berlin 1920. Isis 


A chapter of the author’s « Lehrbuch der allgemeinen Photochemie » of 
which Bd. I. Lichtreaktionen is in the press, same publishers. G. S. 


ll. — ECONOMICS 
(Economic doctrines and history, Commerce, Transportation, 
Communications.) 


Review of Economic Statistics and Supplements. Preliminary vol. I, 
in-fol., 38 em., 323 + 129 (Index). Harvarp University Committee 
on Economic Research. Harvarp University Press, Cambridge, 
Mass. 1919. 1818 


The editor is Prof. W. M. Persons of Harvard University ; the purpose 
is « to promote the collection, criticism and interpretation of economic 
statistics... This it will seek to do by investigation of the sources and 
probable accuracy of existing statistical data, by the collection of additional 
data in cases where this may prove desirable and practicable, and by develop- 
ing the application to economic statistics of modern methods of statistical 
analysis which have hitherto been utilized more extensively in other sciences 
than in economics » G. S. 


12. — EDUCATION 
(Methods, Colleges, Universities) 


Mieli, Aldo. Pedagogisti ed educatori antichi e moderni. Jsis, II, 
p. 399, 1919. Isis 


Short note to announce the publication of a new collection edited by 
Giusepre Lomparpo-Rapice and published by SanpRon, Palermo. G. S. 


13. — ETHNOLOGY 
(Primitive and popular science) 


Hambruch, Paul. Die Wasserversorgnung bei den Eingeborenen der 
Siidsee. Geschichtsbl. f. Technik u. Industrie, VI, p. 60-65, 5 Abb. 
Berlin 1919. 1818 


Lowie, Robert H. Culture and Ethnology. 190 p. New York, DouGLas 
C. Mc Murrrig, 1917. 1818 


Four essays on the methods and the signification of ethnology entitled : 
Culture and psychology; culture and race; culture and environment; the 
determinants of culture. A fifth essay far longer (p. 98-180) and more 
technicai on Terms of relationship, Bibliography. G. S. 


Wissler, Clark. The American Indian. An introduction to the anthro- 
pology of the new world. xiv + 435 p., 104 ill. New York, Dovu- 
ouas C. McMorrrig, 1917. 1818 


General summary of antropological research in the Americas, — the most 


- 
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comprehensive and up-to-date available at present — by the Curator of 
Anthropology of the American Museum of Natural History. (Anthropology 
is here meant to include ethnology and archaeology as well as somatology). 
Contents : The food areas of the new world. Domestication of animals and 
methods of transportation. Textile arts. Ceramic arts. Decorative designs. 
Architecture. Work in stone and metals. Special inventions. Fine arts. 
Social grouping. Social regulation. Ritualistic observances. Mythology. 
Classification of social groups according to their cultures. Archaeol. classif. 
Chronology of cultures. Linguistic classif. Somatic classif. Correlation 
of classif. Theories of culture origins. New world origins. Linguistic 
tables. Bibliography. Very elaborate index. G. S. 


14. — GEOGRAPHY 


Baer and Co., Joseph. Afrika. Seine Geschichte, Geographie, Ethno- 
graphie, Kunst, Kultur- und Naturgeschichte, Sprachen und 
Literaturen mit Einschluss allgemeiner Werke tiber diese Gebiete 
Antiquariats-Katalog 663, S. 149, 2060 Nrn. 

Frankfurt am Main, Hochstr. 6, [19207] 1s18 


Wolkenhauer, W. Zeitliche Entwicklung und Eigenschaften der Kar- 
tenprojektionen. Kartographische u. schulgeogr. Zeitsch, VI, 
185-187. Wien 1917. 1818 

Chronoligical summary of the development of map projection with a few 
bibliographic notes. G. S. 


15. — GEOLOGY, MINERALOGY, PALAEONTOLOGY 


Metzger, Héiéne. La genése de la science des cristaux, 248 p , Paris, 
ALCAN, 1918. 1sI8 


See Isis, III, p. 445-446 (Guingr). 


Ruska, Julius. Methodik des mineralogisch-geologischen Unterrichts, 
vit + 520 p., 35 Abb., 1 Taf. Stuttgart, Enxe, 1920. 1818 


See Isis, III, p 443-444 (Sarton). 


Sarton, George. La synthése géologique de 1775 a 1918. Isis, II, 
p. 357-394, 2 pl. 1919. 1818 
I. Progrés de la synthése géologique. II. Les cartes géologiques. Les 
organisations nationales. III. Les cartes géologiques. L’organisation inter- 
nationale. IV. La face de la Terre. V. Epvarp Suess. VI. Bibliographie 
de l'histoire et de la synthése géologiques. 
Le chapitre II contient une liste des principales cartes géologiques de 
1684 & 1912 et une liste chronologique des principaux services géologiques 
nationaux. P. 382 1. 7 lire « analyse, synthése, analyse, synthése » au lieu 
de « analyse, synthése ». G.S. 


16. — HISTORY OF CIVILIZATION 
General history. Historical methods. Biography and Chronology 


Coulton, C. G. Social life in Britain from the Conquest to the Refor- 
mation, xvi + 540, 5 pl. Cambridge, University Press,1918. isis 
A series of translations of typical passages from the manuscript literature 
by one of the most accomplished living mediaevalists. The sections on 
« Medicine and Justice » and « Superstitions and Marvels » contain material 
of interest to historians of science. C. S. 


Vout. m — 3. 35 
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Osler, Sir William. The Old Humanities and the New Science. With 
introduction by Harvey Cusuine. xx +- 64 p., | portrait. Boston, 
Hoveton MIFFLIN, 1920. 18s 


Reprint of the memorable presidential address delivered by Sir WiLLiIAM 
before the Classical Association at Oxford on May 16, 1919. This address 
was really Sir WituiaM 's « Chant du cygne » and his many friends all over 
the world will love to have it as beautifully printed and in book form. 
Os.er’s ideas are substantially the same as those of the New Humanism, 
to which movement explicit reference is made on p. 55. On the occasion 
of this address, an exhibition of instruments and objects illustrating the 
History of Science at Oxford had been prepared. (See p. x, 58). = G.S. 


Sarton, George. War and Civilization. Isis, II, p. 315-321. 1919. 
1818 
Reflexions on the great war and reassertion of the ideal of the New 
Humanism. The internationalism of Jsis is explained. A letter on this 
subject, originally printed in the New York Evening Post of Febr. 22, 1919, 
is reprinted. G.S. 


Sarton, George. The Faith of a Humanist. Jsis, III, p. 3-6, 1920. 
isis 
Explaining at the threshold of a new volume of Jsis, the ideal of the 
New Humanism. G. S. 


[Sarton, George.] The Unity History Schools at Woodbrooke near 
Birmingham, /sis, III, p. 419, 192. 18I8 


Short note on the fourth course of lectures organized by F. S. Marvin 
at Woodbrooke. this time in conjunction with the League of Nations Union. 


G. S. 
Sidersky, D. Note sur la chronologie samaritaine. Journal Asiatique, 
X, p. 513-532. Paris 1917. 1818 


Tille, Armin (editor). Weltgeschichte begriindet van Hans F. 
Helmholt. Zweite neubearb. u. verm. Auflage, 3. Band: Afrika, 
Pyrenienhalbinsel, Altgriechenland, x1v-+584 p , 8 Kart , 30 Taf., 
164 Abb. Leipzig, Bibliographisches Institut, 1914. 1818 


See Jsis, II, p. 428 (Sarton). 


17. — LANGUAGE AND LITERATURE 
Meillet, A. La langue et l’écriture. Scientia, XXVI, 290-293. 
Bologna 1919. lets 


« C’est la structure de la langue qui a conditionné chaque invention 
décisive dans le développement de l'écriture. » 


18. — LOGIC AND THEORY OF KNOWLEDGE 
Goblot, Edmond, Traité de Logique. Préface de M. Emite Bovurrovx, 
xxui+412 p., Paris, Cori, 1918 1818 
See Jsis, III, p. 306-307 (Sarton). 


Russell, Bertrand. Our knowledge of the external world as a field 
for scientific method in philosophy, x + 245 p. Chicago, Open 
Court Co., 1914. 1818 


See Isis, III, p. 311-314 (Jounpaiy). 
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19. — MATHEMATICS 


Archibald, Raymond, C. Historical note on centers of similitude of 
circles. American mathematical monthly, XXIII, p. 159-161, 1916. 


Bussey, W. H. The origin of mathematical induction. American ma- 
thematical monthly, XXIV, p. 199-207, 1917. 1818 


Discussion of the use of this method, in effect, by Maurotyous and by 
PascaL, with some of its recent applications, L. C. K. 


Cajori, Florian. Origin of the name, « mathematical induction. » Ame- 
rican mathematical monthly, XXV, p. 197-201, 1918. 1818 


The process was used by Bernoutul (Jakos), Pascat and Mavurotycus, 
and a modification by Campanus in 1260, in his Evcup, and a similar 
modification by Fermat. The name « mathematical induction » applied to 
the argument from n to n-+-] used first by De Mor@an in the « Penny 
Cyclopedia, » 1838. L. C. K. 


Cajori, Florian. What is the origin of the name « Rolle’s Curve » ? 
American mathematical monthly, XXV, p 290-292, 1918, 181s 


The question remains unanswered. L. C, K. 


Cajori, Florian. The controversy of the origin of our numerals. Scien- 
tific monthly, IX, p. 458-464, 1919, 1818 


Review of recent theories, chiefly those of Kayz and CarRa De Vaux. 
Casori’s conclusion is in a favour of the Hindu origin, admitting however 
that the earliest reliable evidence does not go further back than S. 1x. The 
earliest reliable record of the use of our numerals with the zero is an 
inscription of 367 A.D. in India. G.S., 


Cajori, Florian. The history of ZENo’s arguments on motion ; Phases 
in the development of the theory of limits. A merican mathematical 
monthly, XXII, p. 1-6, 39-47, 79-82, 109-115, 143-147, 179-186, 215- 
220, 253-258, 292-297, 1915. Iss 


This somewhat elaborate discussion of the paradoxes of Zeno includes a 
statement of the purpose of Zeno’s arguments, ARISTOTLE’S exposition and 
criticism and an account of the discussion continued in Greek, Roman, 
medieval and modern times ; the paper concludes with a discussion of the 
paradox in the light of an idealistic continuum, and with post-Cantorian 
dissensions. This work is of great value for the history of certain phases of 
the calculus, as well as for the history of philosophy. The bibliographical 
references and citations will be found especially useful as they cover a 
wide range of literature in many fields. L. C. K. 


Carmichael, R. D. Fermat Numbers, F, = 22" + 1, American mathe- 
matical monthly, XXVI, p. 137-146, 1919. -_ 


Brief account with historical notes and with discussion of the properties 
of such numbers. L. C. K. 


Dickson, Leonard Eugene. History of the theory of numbers. Vol. I. 
Divisibility and Primality, xu-+-486 p. Washington, CARNEGIE 
Institution, 1919. isis 


See Jsis, III, p. 446-448 (J. M. Cuitp). 
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Mili, M. J. M. The Theory of Proportion, xx +108 p. London, Con- 
STABLE, 1914. 1818 


See Jsis, LI, p. 307 (Jounpaiy). 


Kaye, G. R. L’origine de notre notation numérique. Scientia, XXIV, 
p. 53-55. Bologna 1918. 1818 


Review of his own writings on the subject apropos of a paper of Carra 
pe Vaux, 1917 (see Isis, III, p. 141). Kaye shows the convergence of his 
and of Canna pe Vavx's arguments against the Indian origin of our 
numerals. G. S. 


Léffier, Eugen. Ziffern und Ziffernsysteme, 2'*, neu bearb. Aufl. 
(Mathematische-physikalische Biblioth., Bd. 1 u. 34) 54+4-60 p. 
Leipzig, Tzurner, 1918-1919. 188 


This second ed of Lérrier’s book is entirely remade and appears now in 
2 pamphlets instead of |. Popular but scholarly and comprehensive expo- 
sition divided as follows. Vol.I : Signification of numerals; Origins; 
Egypt; Mesopotamia ; Greece; Semitic peoples. — Vol. II: Roman numerals; 
the principle of position and zero; India; Development of our numerals in 
the Arabic and the Christian worlds; Far East; Synoptictables. 4G. S. 


Loria, Gino. Le matematiche in Ispagna ieri ed oggi. Parte 1* : Dal 
secolo xvi alla meta del xrx. Parte II*: I matematici moderni, 
Scientia, XXV, p. 353-359, 441-449. Bologna 1919. 1818 


Miller, G. H. History of mathematics, American mathematical 
monthly, XX11, p. 299-304, 1915. 1818 


Account of some recent publications in mathematics, with a plea for the 
study of the history of modern mathematics as opposed to the mathematics of 
the past. L. C. K. 


Slocum, S. E. The romantic aspect of numbers. Scientific monthly, 
VII, p. 68-79. Lancaster, Pa., 1918. 1818 


Stocum shows the important role played by number symbolism in the 
development of mankind. G. S. 


Smith, David Eugene. On the origin of certain typical problems. 
American mathematical monthly, XXIV, p. 64-71, 1917. 1818 


Historical discussion of the cistern problem, the « Joszpus-spiel », the 
testament problem involving posthumous twins, and the bare and the hound 
or couriers, with variants. L. C. K. 


Weaver, James H. The Duplication Problem. American mathematical 
monthly, XXIII, p. 106-113; 1916. 1818 


Brief account of the duplication problem, largely following Pappus for 
its ancient history. L. C. K. 


The American mathematical monthly. 


Founded in 1894, by B. F. Fivaas and J. M. Cotaw, Editors, as a journal 
to be devoted to the field of elementary mathematics. A special feature of 
the journal was the inclusion of several problem de ts. For ten years 
the journal continued under the editorschip of original editors; then 
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for nine years under the editorship of B. F. Finxet jointly with a series 
of other mathematicians including, among others, for varying periods 
of service, Leonarp Dicxson, H. E. Stavent and G A. Miter. For 
three years, 1913-1916, the journal was published with the financial 
cooperation of a group of American Universities and Colleges, edited by 
a group of representatives of these institutions. With 1917, the Monthly 
became the official organ of the Mathematical Association of America, a 
society formed at that time for the purpose of reaching those interested 
in the field of collegiate mathematics. The editor-in-chief was, for one 
years, H E Staveut of Chicago University, for one year R. D. Carmi- 
cuak. of the University of Illinois, and since 1919, is R. C. Arcnipap of 
Brown University. — Published at Lancaster, Pa. L. C. K. 


Peano, G. Importanza dei simboli in matematica, Scientia, XVIII, 
p- 165-173. Bologna 1915. 1818 


Rey Pastor, J. La systématisation de la géométrie au moyen de la 
théorie des groupes. Scientia, XXIII, p. 413-422. Bologna 1918. 


20. — MECHANICS 


Amaduzzi, Lavoro. Le principe de relativité. Scientia, XX1V , p. 239-243, 
321-336. Bologna 1918. 1818 


Revue générale de travaux récents, divisée comme suit : |. L’immobilité 
de l’éther et l’hypothése conciliatrice de Lorentz; 2. La formule de 
Lorentz de transformation des coordonnées et les généralisations subsé- 
quentes d’ErnsTEin. G. S. 


Ames, J. S. Erxstein’s Law of Gravitation. Science, LI, p. 253-261. New 
York, March 12, 1920. 1813 


Palatini, Attilio La teoria di relativita nel suo sviluppo stiee. 
Scientia, XXVI, p. 195-207, 277-289. Bologna 1919. 


21. — MEDICINE 
A. — History, Organization and Philosophy 


Congress (First) of the History of Medicine (Antwerp, August 1920). 
Isis, III, p. 268, 1920. Isis 


Preliminary note, very short. 


Lint, J. G. de. Geneeskundige Volksprenten in de Nederlanden, 122 bl., 
met 78 afbeeldingen naar oude prenten. Gorinchem, J. Noorduyn 
en Zovon, 1918. 1818 


Collection of medical popular prints of the Netherlands with explanatory 
texts. This collection was made easier by the old Dutch trait of making 
what they call « historische atlassen », that is family collections of prints 
put sagethat in analbum. The classification of the 78 prints here repro- 
duced — rather poorly — is as follows : Prints relating to political events ; 
Cartoons of physicians; Strange pathological cases; Calculi; Giants and 
dwarfs; Monstrosities; Quacks. The last chapter is devoted to a famous 
collection of prints « Tafereel der dwaasheid » (1720) — of which there are 
many copies but hardly two alike ; it is a tableau of human stupidity under 
its various forms. G. S. 
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Smith. Sir F. The early history of veterinary literature and its British 
development, vol. I, 1v +373 p. London, Bam.iere TrinDatt, 1919. 
Isis 


See Jsis, UI, p. 307-308 (Sinezr). 


24. — PHILOSOPHY. SCIENCE AND PHILOSOPHY. 
HISTORY OF PHILOSOPHY. 


Grasset, Joseph {1849-1918}. L’idéalisme positif. Revue philosophique, 
février et mars. Paris 1917. 1318 


See Isis. III, p. 88 (Guinegt). 


Grasset, Joseph. Science et philosophie, 179 p. Paris, Renaissance du 
livre, 1918. 1313 


See Isis, III, p. 88 (Guiner). 


Sageret, Jules. La vague mystique, 180 p. Paris, FLammarion, 1920 
Isis 


See Jsis, III, p. 448-449 (Guiner). 


25. — PHYSICS 


Magrini, Silvio. I fenomeni magnetici nelle varie teorie elettromagne- 
tiche. Note storico-critiche, 166 p. Bologna, ZanicuEg.1i, 1912. 


Isis 


See Isis, II, p. 427-428 (Mizz). 


Nippoidt, A. Ein Beitrag zur Frage der Ausrichtung der Kirchen- 
achsen mit dem Magneten. Archiv f. Gesch. d. Naturwiss . VII, 
p. 109-114, 236-244. Leipzig 1916. 1818 


An interesting contribution to the history of magnetic declination. 


Rougier, Louis. La matérialisation de l’énergie. Essai sur la théorie de 
la relativité et sur la théorie des quanta, xu -+- 148 p. Paris, 
GAUTHIER-VILLARS, 1919. Isis 


Summary of the latest physical theories, very full, very critical and writ- 
ten with characterically French luminosity. Short bibliography. Should 
be translated into English. G. S. 


26. — PHYSIOLOGY 


Lillie, Ralph S. Suggestions for physical investigations bearing upon 
fundamental problems of physiology and medicine. Science, LI, 
p. 525-528, New York, 1920. isis 


The fundamental questions are : what kind of a system, in the physico- 
chemical sense, is living protoplasm ? and what are the conditions of normal 
self-maintenance of sucha system?  . G. 8. 


Oppenheimer, Cari. Kleines Wirterbuch der Biochemie und Pharma- 
cologie, 1 + 228 p. Berlin, Verein. Wissensch. Verleger, 1920. 


{sts 
The best way to give an idea of this dict. is to take at random two 
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columns and quote the articles which they contain : Garouille, Garrya, Gar- 
tenkresse, Gasteria, Gastrin, Gastrolobium, Gastrosan, Gaswechsel, Gaul- 
therase, Gaultheria, Gease, Gedrovan, Geissospermin, Geissospermum, 
Gelaphal, Gelase, Gelastoide — Vinca, Vinel, Vinopyrin, Vinyl, Viola, Vio- 
laquercitrin, Vioform, Violenwurzel, Vipera, Virilin, Virola, Visalban, 
Viscin, Viscolan, Viscum, Vismia, Visvit, Vitamine. The average length of 
each article is 15 words ; hence one cannot expect to find much information 
in this book. Yet it may prove useful as vocabulary and memento. No 
historical matter. ‘ 


27. — PREHISTORY 


Klaatsch, Hermann. Die Anfiinge von Kunst und Religion in der 


Urmenschheit. 30 Abbild., 63 p. Leipzig, Unesma, 1913. 1318 


Hrdlicka, Ales. Early Man in South America. Bureau of American 


Ethnology, Bull. 52, xv+405 p., 68 pl., 51 fig. Washington, 
Government Printing Office, 1912. 1318 
The Bull. 33 of the Amer. Bureau of Ethn. (1906) contained a study by 
the same author entitled « Skeletal remains suggesting or attributed to 
early man in North America ». The present Bull. offers us the results of 
a similar enquiry, equally thorough, on South-American palaeoanthropology. 
Geologic information is provided by Baitey Wuus; petrographic, by 
F. E. Wriecut and C, N. Fenner, archaeological by W. H. Hotmes. The 
author’s conclusions are the same as those reached in his first inquiry. He 
has found no evidence of human remains of great antiquity. « The facts 
gathered attest everywhere merely the presence of the already differentiated 
and relatively modern American Indian.» Tangible traces of either 
geologically ancient man himself or of any precursors of the humar race 
have not been brought forth thus far either in North or in South-America. 
G.S. 


29. — RELIGION. HISTORY OF RELIGION. 
RELIGION AND SCIENCE 


Moore, George Foot. History of Religions. I. China, Japan, Egypt, 


Babylonia, Assyria, India, Persia, Greece, Rome. Revised edition 
with corrections and additions, x1v-+651 p. New York, Scripner, 
1924). 1318 


Minor corrections throughout, more considerable changes in the chapters 
on Japanese Buddhism and on Hinduism. Addenda, including Suppl. to 
the Literature, p. 603-616. The first ed. appeared in 1913. The first ed. 
of vol. II appeared in 1919 (Jsis, lI, p. 367). G. S. 


30. — SCIENCE 
B. — History 


Caverni, Raffaello. [San Quirico presso Montelupo 1837-1900]. — ALpo 


Mueut, L’opera di R. C. come storico; Giovanni Giovannozzi. R. C. 
e la sua storia del metodo sperimentale; Caro Det Luneo. La 
storia... di R. C ; Ant. FAvaro. GALILEO GALILEI, BENEDETTO 
CasTELLI e la scoperta delle fasi di Venere. Archivio di Storia della 
Scienza, I, p. 262-296. Roma 1920. 1318 


The Rev. Rarr. Cavern, for thirty years rector (parroco) of San Bartolo- 
meo in Quarata (com. di Bagni a Ripoli) wrote a « Storia del metodo speri- 
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mentale in Italia» of which only 5 1/2 vol. out of 10 have appeared 
(1891-1900). This book contains an enormous material, but is so badly 
composed, so badly written, so badly got up and so full of prejudices 
(chiefly antigalileian) that its practical value is but small. Yet it is a great 
work and it is worth while to criticize it, because (1) criticism will limit 
our distrust and hence increase the value of the book ; (2) prepare the 
elaboration of a better history. Muisg.i writes a general introduction, with 
portrait, biogr. and bibliogr. notes; Giovannozzi and Det Luneo contri- 
bute general appreciations and Favanro, a criticism of Caverni with refe- 
rence to a special topic. More essays will appear later. Excellent idea ! 


Crew, Henry. The problem of the history of science in the college 
curriculum, The Scientific Monthly, May, p. 475-481. New York 1920. 
Isis 

Paper read befere the American Historical As., Cleveland, 1919 The 
history of science is now the « ugly duckling » of the college curriculum. 
Crew does not believe in the possibility of teaching well the history of 
science and would prefer to it courses on the history of zoology, botany, 
physics and chemistry given by four different scientists, or more exactly 
general introductory courses a large part of which would be historical. 
Science should be presented not in an impersonal and dogmatic way, but as 
a human achievement. The teachers intrusted with these historical cour- 


ses should be about forty years of age or older. G.S. 
De Sario, Francesco. La storia della scienza e la psicologia. Archivio 
di storia della scienza, I, p. 253-261, Roma 1920. 1sI8 
Insists on the psychologic aspect of the history of science. G. S. 


Goblot, Edmond. Gaston Mituavp (1858-1918). Jsis, ITT, p. 391-395, 1921. 
Isis 


Bio- and bibliographical note and short study of Mitnaup’s important 
contributions to the history and to the philosophy of science. MiLHaup 
was one of the first contributors to Jsis; he was a genuine humanist. 


Laurent Gaston Les grands écrivains scientifiques de Copernic a 
BertTueLot. Extraits, introduction, biographies et notes. 5° éd. 
x1 + 384 p. Paris, Corin, 1913. 1sI8 


See /sis, II, p. 424-425 (Turriére). 
Mieli, Aldo (editor). Archivio di Storia della Scienza. Roma, AtriLio 
Narpeccnia, 1919. 1818 
See Isis, Ul, p. 59 (Sarton). 


Mieli, Aldo editor). Gli Scienziati Italiani dall’ inizio del medio evo ai 
nostri giorni. Roma, Narpeccnia (in preparation). 1818 


See Jsis, III, p. 59-60 (Sarton. 
[Sarton, George]. Avant-Propos. Jsis, 11, 313-314. Bruxelles 1919. 1s 


Preface explaining why the publication of Jsis was interrupted —e 
five years and stating new policy. G.5S 
Sarton, George. History of Science in America. Jsis, 111, p. 274-276, 1920. 

Notes about (1) the conference on the history of science at Cleveland. 
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Dec. 31 1919; (2) the Wireless Telephone exhibition organized by the 
National Research Council, the American Telephone and Telegraph C° and 
the Western Electric Co ; (3) the celebration of the centenary of the Disco- 

very of Electromagnetism (1820) at the Northwestern University, Branston, 

Ilinois. G.8 


Sarton, George. Synthetic bibliography with special reference to the 


History of Science. Jsis, III, p. 159-170, 1920. 1818 
See under Bibliography, p. 483. 


Sarton, George. The history of science. Monist, XXVI, p. 321-365. 


Chicago 1916. 1818 
See Isis, III, p. 310-311 (Jourparn) 


Sarton, George. IV* Bibliographie analytique de toutes les publica- 


tions relatives 4 l'Histoire et a l’'Organisation de la Science. /sis, 
I, 715-791. Wondelgem 1914. — V* Bibliographie critique de toutes 
les publications relatives 4 l’Histoire, la Philosophie et l'Organi- 
sation de la Science. Isis, lI, p. 248-310. Wondelgem 1914. — 
VI° Bibliographie critique... Jsis, II, p. 429-480. Bruxelles 1919. — 
Seventh Critical Bibliography of the History, Philosophy and 
Organization of Science and of the History of Civilization. /sis, 
III, p. 90-154. Brussels 1920. — Eighth Critical Bibliography... 
Isis, III, p 316-371. Brussels 1920. — Ninth Critical Saray ~~ 
Isis, III, p. 451-497. Brussels 1921. 


The IV‘ Bibliogr. closed Jan. 1914, contains about 422 not«s. 


— Ya _ May 1914 — 840 — 
— Vy - August 1914 an 510 — 
— Vii — June 1919 — 815 — 
— VIII —_ April 1920 — 4909 — 
— [Xt —_ August 1920 _— 365 — 


Some of the notes of these bibliographies have been contributed by other 
scholars, to wit, the late Pa. E. B. Jourpain, ALpo Mig, Ernst Biocs, 
Gino Loria, Caarntes Stnegr and L. C. Karpinsxi. A good number of 
publications which appeared during the war have not yet been recorded, the 
editor having been thus far unable to see them. He hopes to be able to 
complete this bibliography and bring it uptodate by the end of 1921. The 
total number of notes published in vol. I, II and III is respectively about 2600, 
1350 and 1670. The number has become relatively smaller because the 
selection is more rigorous; the notes are much longer too, Yet this biblio- 
graphy is still very unsatisfactory. G. S. 


[Singer, Charles}. Courses on the history of science at University 


College, London. Jsis, III, p. 419-420, 1920. 1818 
Short note on the courses provided for summer term 1920 


C. — Organization 


Associations for the advancement of science (The scope of the). Editorial 


in London Times, Sept. 15, 1919 1818 
Extract of it reprinted with brief commentary in Isis, III, p.62. G.S. 


Discovery. A monthly popular Journal of Knowledge, edited by 


A. 8S. Russeti. London, Murray, 1920. 1818 


See Jsiz, III, p. 309-310 (Sartow). 
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Lallemand, Ch. Les nouvelles unités légales de mesures industrielles 
(systéme M. T.S., unités géométriques, mécaniques, électriques, 
ealoriques et optiques). Annuaire pour l'an 1920 publié par le 
Bureau des longitudes. Notice B, 64 p. Paris, GAuTHIER-VILLARS 

ists 


Revue Générale des Sciences. Isis, 111, p. 270-271, 1920. 1818 


Short note to commemorate the 25 anniversary in 1914, of this excellent 
review founded in 1890 by Louis Otiviger. An excellent table to the 25 first 
volumes was published in 1914, being a part of vol. XXV (1914). 


G. S. 
Sarton, George. The International Organization of Science. Jsis, I11, 
p. 420 421, 1921. 1818 


Explaining the plans which are being made to centralize intellectual inter- 
national activities in Brussels, Belgium. There would then be three inter- 
national centers or clearing-houses. A politic and administrative center in 
Geneva, Switzerland; a juridic center in The Hague, Netherlands and an 
intellectual center in Brussels, Belgium. G.S 


32. — STATISTICS 


Belot, Emile. Le danger de l'application du calcul des probabilités aux 
sciences de la nature et en particulier a l’astronomie. Scientia, 
XXVI, p. 242-246. Bologna 1919. 1318 

« On n’a pas le droit d’appliquer la théorie des erreurs Ja oi |’hypothése 
du hasard imposée gratuitement aux phénoménes ne sert qu’a dissimuler 
notre ignorance des réalités. » 


Huntington, Edward V. Mathematics and statistics, with an elemen- 
tary account of the correlation coefficient and the correlation 


ratio. American mathematical monthly, XXVI, p. 421-435, 1919. 
Ists 


33. — SUPERSTITION AND OCCULTISM 


Butler, Hiram E. [1841- ]. Solar Biology. A scientific method of 
discerning character, diagnosing disease, determining mental, 
physical and business qualifications, conjugal adaptability, etc., 
from date of birth. 23d. ed., illustr., portrait, xL4+288+206 p. 
Esoteric Publishing Co., Applegate, Cal., 1920. ists 


See Isis, III, p. 449-450 (Sarton). 


34. — TECHNOLOGY 


(For mining, see geology; for industrial chemistry, chemistry. 
See also arts and crafts) 


Decker, Wilbur F. The Story of the Engine from lever to Liberty 
motor, xx+277 p., illustr. New York, Scripner’s, 1920. 1318 


This is the story, not the history, of the engine yet it is noticed here 
because the author has frequently used the historical method of approach as 
being the most natural and the easiest. The exposition is remarkably clear, 
simple and well illustrated. Contents : Elementary machines. — 
Early steam-engines. — Steam-boilers, furnaces and connections. — Reci- 
procating engines. — Locomotives. — Steam-turbines. — Measurements 
of power. — Gas-engines. — Gasoline-engines. — Oil-engines. — Index. 
Excellent introduction to the subject for the non-technical reader. (G. S. 
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De Leener, G. Sur les modifications imposées par le milieu contem- 
porain a l’élaboration des inventions techniques. (Archives socio- 
logiques, n° 438). Bulletin de l'Institut de sociologie SOLVAY, u° 33, 
p. 1035-1040. Bruxelles 1914. Isis 


A propos du livre de R. Digse.. Die Entstehung des Dieselmotors 
Berlin 1913. 


Diels, Hermann. Antike Technik. Sieben Vortriige. 2 erw. Auflage. 
vill+-243 p., 19 Taf. Leipzig, Teusner, 1920. 1818 


See Isis, III, p. 433-434 (Sarton). 


Fischer, Hermann. Beitraege zur Geschichte der Werkzeugmaschinen. 
Beitr. z. Gesch. d. Technik u. Industrie, V, p. 73-123, 107 Abb. 
Berlin 1913. 1818 


Spanabhebende Werkzeugmaschinen mit geradem Hauptweg (Metall- 
hobelmaschinen). Die Fihrungen der Werkzeugmaschinen. Maschinen 
zum Erzeugen vierkantiger Locher in Holz oder Stemmmaschinen. Grenz- 
lehren. G. S. 


Koehne, Carl. Die Miihle im Rechte der Volker. Beitraege sur Geschichte 
der Technik und Industrie, V, p. 27-53. Berlin 1913. 1813 


MStefindt, Hugo. Die Erfindung des Drehschemels am vierridrigen 
Wagen. Mit 7 Abb. Geschichtsblatter fiir Technik u. Industrie, VI, 
p. 30-41. Berlin 1919. Isis 


Petrie, W. M. Flinders. Tools and Weapons illustrated by the 
Egyptian collection in University College, London, and 2.000 out- 
lines from other sources, vu+73 p., 83 pl. London, University 
College, 1917. 1818 


See Isis, If, p..3]4-315 (Sarrow). 


35. — ZOOLOGY 


Garboe, Axel. Der Strauss in der Geschichte der Naturwissenschaften 
Archiv fiir Gesch. d. Naturw., VII, p. 420-425. Leipzig 1916. 181s 


Apropos of the ancient legend ascribing to the ostrich the ability to digest 
iron, It originated in a misunderstood passage of Puiny (lib. X, cap. 1). 


G. 8. 

Locy, Will. Albert. The main currents of zoology, vui+216 p. New 
York, Hott, 1918. 1818 

A simply written work designed to give elementary students an interest 
in their scientific forbears., C. S. 


Szalay, B. War der Ur wild? Archiv f. Gesch. d. Naturw., VIII, 
p. 106-123. Leipzig 1917. 1813 


Apropos of the often discussed topic : did there exist in Mediaeval Europe 
two Kinds of bison (bison, aurochs) or only one? The zoological evidence 
points to only one kind: Bos primigenius, but the literary evidence is very 
confused. G. S. 
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Tabie of Contents of the First Nine 
Critical Bibliographies 
(including a Table of Contents of Vol. 1, Il, lll). 


This table will enable any one to find rapidly the bibliographical 
information published in Jsis about any period of the past. If he be 
interested in the twelfth century for inst.,the table will refer him to the 
various pages of vol. I, II, II], dealing with S. xu or with the transitional 
periods 8S. xrxn, 8. xu-xmr. The reader will keep in mind that this 
bibliography made for historians is primarily chronological, — so is 
also the table. If he refers to the various pages quoted under other 
headings, for inst. China or astronomy, he will find there only the 
items which could not be included in the fundamental — chronological 
— classification. Hence if he wishes information on Chinese mathe- 
matics in the xm century, he should consult the paragraph «8S. xi» 
as well as the paragraph « China»; in the same way any paper 
dealing with an astronomer of the xvn™ century, would likely be 
found under « S. xvm », but it would be well however to read also 
the paragraph « astronomy ». 

It is only in vol. Ill that the chronological classification has been 
strictly abided by. In the previous volumes all the information on 
Greek science for inst. was classified under Greece. Hence it is well 
in each case to consult both the special paragraph and the more 
general one, for ex. « S. tv A. C. » and « Greece ». 

The Editor has tried to improve his system of classification, as 
himself gained more knowledge and experience. Hence there are 
some divergences between the classification as used in vol. I and II on 
one hand, vol. III on the other. Short notes, and when necessary the 
French titles of the ancient classification, have been inserted in the 
present Table to protect the reader against misunderstandings. 

When a number is underlined, it means that the page bearing this 
number quotes papers or reviews published in Isis. Every one of these 
indeed is classified in the bibliography. This little device makes it 
unnecessary to publish a table of contents of Jsis. 

It is hoped that this chronological classification will slowly oblige 
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historians and scientists to widen their horizon. They will not be 
able to forget any more that while civilization developed in the Medi- 
terranean basin, synchronous developments of great importance took 
place in other parts of the world. The most interesting and valuable 
fruits of historical learning will be obtained some day by a deeper 
comparative study of Western and Eastern developments. than is now 
possible. This study is still in its infancy, but we will try to promote 
it by all means in our power. This classification wherein Latin, 
Jewish, Islamitic, Chinese, Indian items instead of being grouped 
apart are mixed and placed in their true chronological sequence is one 
of these means, and perhaps not the least efficient. 


Cambridge, Mass. September 20, 1920. GEORGE SaRTON. 


Part I. — Fundamental classification (centurial) 


Before S. 1X A. C. —IIl, 91. S. XII. —I, 153, 299, 762; Il, 261, 
S. IX A. C. — III, 91, 452. 262,439; III, 97-98, 323-324, 455. 
S. VIIIA. C. —III, 91, 317. S. XIII. — I, 153-154, 299-300, 
S.VIIA.C. 548-549, 762; 11, 262-263, 439- 


440; III, 98-99, 324-327 , 455-456. 


S. VIA. C.—IIl, 91. S. XIV. — I, 154, 300, 549, 763; 


S.V A. C. — III, 91, 317, 452. II, 263, 440: III, 99-100, 327. 
S. 1V A. C. — III, 91-92, 317- 328, 456, 

318, 452. S. XV. — I, 154-156, 300-301, 549- 
S.111 A. C.—T11,92-93,318,452-453. 763-764 ; 11, 263-265, 440-441 ; 
S. 11 A. C. — III, 93, 318. " ae per yo cy goo 
S.1 A.C. — III, 93, 318, 453. . . — I, 157-159, 301-303, 549- 
7 a 94. 319. 453 551, 764765 ; 11, 265-268, 441- 

as om Samy Om Seey Se 443; III, 104-108, 331-334, 458- 
S. 11. — II, 94, 319-320, 453. 459. 
S. IIT. — il, 95, 320-321. S. XVII. — I, 159-162, 303-305, 
S. IV. — 111, 95, 321, 454. 551-553, 765-767; 11, 268-271. 
S. V. — III, 95, 321. 443-445; III, 708-112, 334-340, 
S. VI.—1, 152, 548; III, 95, 321-322. " Pm ogg A fo 
. ae, ys oy gle 8 - "553-557, 767-769; II, 271-278, 
 — B, £04; 21, S01, S57-200 ; 445-448; III, 112-115, 340- 

III, 96, 322, 454. 343, 462-464. 

S. 1X. — Il 438 ; III, 96, 322, 454. § xyx. — 1, 168-172, 308-310, 557- 
S. X. — I, 152, 762; I, 261, 438; 560, 769-771; I1, 278-282, 448- 

III, 96-97, 454-455. 450; III, 115-120, 343-347, 465- 
S. XI. — I, 152; IT, 438-439; III, 469 (*). 

97, 322-323, 455. S. XX. I, 450; IIT, 120, 347. 


Materials for the Biography of Contemporary Scientists and Scholars, 
(« Nécrologie ») : I, 172-173, 311-312, 560 ; III, 120-123. 


4) In the ninth critical bibliogr., S. XIX is divided into five sections : 
A) Mathematics ; (B) Physical sciences and Technology; (C) Natural sciences 
D) Medical sciences; (E) Alia. 
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Part Il. — Historical classification 


. Antiquity. — I, 544, 758; Il, 250-251, 429; III, 347, 469. 
. Antiquity, classical. — I, 144-145, 294-295, 545, 758; I, 253-254, 431 ; 


III, 347-348, 470. 


. Asia. (Orient). — I, 151, 548, 7612; II, 435. 


» Central. — III, 348. 
» Eastern. — I, 151, 761; TI, 259-260, 435. 
» Western. — See I1, 435 (under « Orient »); IT], 470. 
Babylonia and Assyria (Civilisations des caractéres cunéiformes, 
Mésopotamie). — I, 143, 293-294, 544; II, 251, 430; III, 126, 349. 
Bible (Old Testament). — I11, 126-127, 349 
Byzantium. — I, 148, 760; I], 433; ILL. 349. 
China. — I, 151-152, 297-298, 548, 762; II, 260-261, 435-437; III, 
130-132, 349-350, 470-471. 


. Egypt. — I, 143-144, 294, 758; II, 252-253, 430-431; III, 91, 133, 


350, 471. 


. Greece. — 1, 145-147, 295-296, 545-546, 758-760; 11, 254-256, 431-432; 


IIT, 135-136, 351, 471. 


. India. — I, 149, 297, 547, 760; III, 137-139, 351, 471-475. 
. Iran. — I, 151 (under « Orient »); Il, 257, 433-434; III, 139-140, 


351, 475. 


. Islam. — I, 149-151, 297, 547-548, 760-761; II, 258-259, 434-435; 


III, 140, 351-353, 475-479. 
Israél. — 1, 761 (under « Orient »); II, 257-258, 434; ILI, 140, 353, 479. 


. Japan. — I, 152, 298-299, 548 ; IT, 261, 437; III, 140-141, 479. 
. Middle Ages. — I, 148-149, 296, 546, 760; I1, 257, 433; ITI, 144-145, 


353-355, 479-480. 


. Rome. — I, 147-148, 296, 546; I1, 256-257, 432; ITI, 150, 355, 480 


Pant III], — Systematic classification. 


. Anatomy, human and comparative. — (In vol. I and II this was 


included in « Zoologie, anatomie et physiologie de l"homme 
et des animaux », for which see Zoology), UI, 124, 356. 


. Anthropology. — (In vol. I and II this was part of « Anthropologie 


et Ethnologie ; for Ethnology see below), I, 184, 319-320; 571, 
786-787 ; I1, 302-303, 473-474. 


. Archaeology, museums and collections. — I, 186, 321, 572, 787-788; 


II, 304-305, 475; ITI, 124, 356, 481. 








ll. 


12. 


14. 


15. 


16. 


17. 
18. 


19. 
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. Art. Art and Science. Iconography. — 1, 186, 321-322, 573, 788; 


II, 305-306, 476-477 ; III, 124, 137, 482. 


. Arts and Crafts. — III, 124-125. 


. Astronomy, geodesy, meteorology and terrestrial physics. — 1, 176, 


314, 325, 563-564, 776-777; I1, 287-288, 455; III, 125-126, 357, 
482-483. 


. Bibliography and libraries. — I1, 305, 475-476; III, 127, 483. 


Biography. — III, 127 (is now a part of 16, History). 

Biology. — I, 178, 315-316, 566, 779-780; II, 292-293, 459-461; III, 
127-129, 357, 483-484. 

Botany. Agronomy, phytopathology, palaeobotany. — 1, 179, 316, 
567, 781; II, 294, 464-465; ITI, 129, 357-358, 484-485. 


. Chemistry. Physico chemistry. Industrial chemistry. — 1, 177, 


314-315, 325, 565, 778-779; Il, 289-290, 457-458; III, 129-130, 
358, 485-486. 

Chronology. — III, 132 (is now a part of 16. History). 

Economics. Economic doctrines and history, commerce, transpor- 
tation, communications, — ILI, 132-133, 358-359, 486. 

Education. Methods, colleges, universities. History of education. — 
(Pédagogie), I1, 477-478; III, 359, 486. 


. Ethnology. Primitive and Popular science. -— (In vol. T and II, 


ethnology was part of « Anthropologie et Ethnologie »; but 
there was another chapter entitled « Les Origines de la Science » 
subdivided in 3 sections : a) Généralités; b) Sciences des pri- 
mitifs; c) Science populaire. These materials are now put 
together under Ethnology), 1, 184-185, 319-321, 571-572, 786-787; 
II, 302-304, 473-475; III, 133-134, 359-360, 486-487. 

Geography. — I, 179, 316, 325, 781; 11, 293, 462-463; III, 134-135, 
360, 487. 

Geology, mineralogy, palaeontology, mining (for palaeobotany 
and palaeozoology, see botany and soology).— 1, 179, 567, 781; 
I], 293-294, 463-464; III, 135, 145, 361, 487. 

History of Civilisation. General history, historical methods, bio- 
graphy and chronology. — 1, 186-187, 322, 573, 788-789; 
II, 306-307, 478; III, 127, 132, 136-137, 361, 487-488. 

Iconography. — III, 137 (is now a part of 4 Art, q. v.). 

Language and Literature. — I1, 477; II, 488. 

Logic and Theory of Knowledge. — 1, 561, 774; II, 284, 452; 
ITI, 361, 488. 

Mathematics. — I, 174-176, 313-314, 324, 561-563, 774-775; Ll, 284- 
286, 452-454; III, 141-143, 362-363, 489-491. 
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20. 


21. 


22. 


23. 


24. 


26. 


27. 


28. 


29. 


30. 


TABLE OF CONTENTS OF THE FIRST NINE 


Mechanics. — 1, 176, 563, 775-776; Il, 286-287, 454-455; III, 146, 
364, 491. 
Medicine: A. History, Organization and Philosophy. — (Médecine 
et art vétérinaire), I, 180-182, 316-318, 325, 568-569, 
783; Ll, 295-297, 466-467; III, 143-144, 364-365, 
491-492. 
B. Epidemiology. History and Geography of Diseases.— 
I, 182, 569-570, 784; II, 297-298, 467; III, 365. 
Morals. History of morals. Moral organization of Society. — II, 
301, 472; ITT, 145. 
Pharmacy and Pharmacology. — I, 182-183, 318, 570, 784; II, 298- 
299, 467-468 ; III, 145, 365. 
Philosophy. Science and Philosophy. History of Philosophy. — 
I, 188, 323-324, 574, 791; I1, 309-310, 480; III, 145-146, 365, 492. 


. Physics. —I1, 177, 314, 325, 564, 777-778; II, 288-289, 456-457; 


III, 146-147, 365-366, 492. 

Physiology. — (In vol. 1 and II, this was included in « Zoologie, 
anatomie et physiologie de l'homme et des animaux » for which 
see Zoology) III, 148, 366, 492-493. 

Prehistory. -- I, 183-184, 319, 371, 786; II, 302, 472-473; III, 
148-149, 366, 493. 

Psychology. — (Psychologie et Psychiatrie), I, 183, 318, 570, 784- 
785; LI, 299-300, 468; III, 149, 367. 

Religion. Science and Religion. History of Religions. — 1, 187, 
323, 789-790; 11, 308, 479-480; LIT, 149-150, 367, 493. 

Science : (In vol. I and II, two chapters were entitled: the first 
one « Méthodologie. But et signification des recherches histo- 
riques », for this, see now « Science, B. »; the second one, 
« Généralités relatives a l'histoire et 4 l’organisation de la 
science ». The materials of this second chapter are now placed 
partly under Science B, and partly under Science C. For this 
second chapter see, I, 174, 312-313, 324, 560-561, 772-773; II, 
283, 450-451). 

A. Bibliography. — III, 150. 

B. History. — I, 173-174. 189-190, 312, 325-326, 772; II, 
283, 450; III, 150-152, 367-368 493-495. 

C. Organization. — LII, 152, 368, 495-496. 

D. Philosophy. — III, 152-153, 368-369. 


31. Sociology, jurisprudence and positive polity. — I, 570-571, 785; 


II, 301, 468-472. 


32. Statistics. — Il, 286, 454; III, 369, 496. 
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33. Superstition and Occultism. — (Science et Occultisme, histoire des 
sciences occultes, histoire de la sorcellerie), I, 187, 322, 574, 
789 ; 11, 307, 478-479, 496. 

34. Technology — (For mining see geology; for industrial chemistry, 
chemistry. See also arts and crafts). I, 177-178, 315, 565, 779; 
II, 290-291, 458-459; ITI, 153, 369-371, 496-497. 

35. Zoology. — (In vol. I and II, « Zoologie, anatomie et physiologie 
de l'homme et des animaux ». This material is not classified 
under three different heads : Zoology; Anatomy, Physio- 
logy; q.v.), I, 179-180, 316, 568, 782-783; II, 294-295, 465. — 
Zoology alone, III, 153-154, 371, 497. 

36. Alia. 


ERRATA 
(See also Il, 480; III, 155) 


Tome 111. — P. 88, 1. 24, read : cliniques (not chimiques). 
99, last §. Hamdallah. 
101, 1. 13, RAMANANDA. 
132, 1. 10, Sung instead of Such. 
168, 1. 15, read : biographical, chiefly. 
170, 1. 13, no comma. 
323, 1. 2, 3 read bell instead of clock. 
325, last line of LLippMaNN note, read lines instead of 
livres, 
328, 1. 11, read contagious. 
329, 1. 24, read dxaGapta. 
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